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Abstract 
Leadership is a central factor of influence for team and organizational success. 
Whereas formal leadership features the occupation of management positions within the 
organizational hierarchy, often accompanied by a certain degree of power and authority, 
informal leadership develops naturally through team members’ behavior and manifests in 
their interpersonal perceptions. Informal leadership structures of teams have an impact on 
their performance and satisfaction. However, for organizations and teams to benefit from 
informal leadership, insights to the antecedents, mechanisms, and moderators for the 
development are indispensable. Although a considerable amount of research attends to the 
antecedents and effects of informal leadership, fundamental questions regarding the 
interpersonal and intrapersonal processes are yet unanswered. 
Evidence regarding informal leadership relies to a large part on the assessment of the 
team members’ perception of leadership and interpersonal behavior within the team. As this 
perception, however, is the result of individual information processing, there is a risk of 
confounding leadership as behavior with its results when refraining from including 
objectively observable behavior into research. Additionally, there are only a few longitudinal 
studies on stability and change of leadership perceptions, which poses a problem regarding 
the increasing relevance of team flexibility and adaptation. 
This dissertation contributes to informal leadership research by providing analyses of 
the dynamic associations between behavior, perceived behavior, and leadership perceptions in 
work groups. The chapters therefore refer to three central theoretical approaches: 
Evolutionary Leadership Theory, Shared Leadership Theory, and theory on information 
processing. Evolutionary theories reflect on the development and meaning of leadership as 
behavior in groups and embed the concept of leadership into the theories of human evolution, 
survival, and adaptation. Shared Leadership Theory identifies different types of informal 
leadership distribution in teams and describes these as social network patterns. The third 
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relevant theoretical approach complements the two more team-focused theories by 
formulating assumptions about the individual processing of behavioral information resulting 
in leadership perception, and the role of cognitive schemas. 
The first main chapter of the dissertation provides an integration and synthesis of the 
relevant theoretical approaches to behavior and leadership in teams. Leadership in groups is 
not only a phenomenon of interest in psychology, but also in ethological research on animals. 
Therefore, evolutionary theories describe it as an evolutionary adaptive behavioral feature. 
The chapter analyzes the importance of objectively observable behavior in the context of the 
evolutionary meaning of leadership, as well as in contrast and comparison to perceived 
behavior as the result of individual information processing. After formulating fundamental 
theoretical propositions on the association between observable behavior and team 
performance above and beyond the effects of perceived behavior, the chapter refers to 
ethological assessment methods to deduct methodological principles for the measurement and 
analysis of interpersonal behavior as team-level networks. 
The second main chapter attends to the relevance of cognitive schemas in the 
individual perception of both the informal leadership structure and the own interpersonal 
communication. By integrating insights and propositions from research on shared leadership 
and information processing, this chapter performs a micro-level analysis of the development 
of shared leadership structures as individual cognitive process. The empirical study in this 
chapter examines the inter-individual differences in perceptions of leadership distribution in 
terms of ego-networks across multiple measurement points. The insights gained from this 
study demonstrate that cognitive schemas regarding the distribution of leadership in teams 
affect the perception of informal leadership structures in the team as centralized vs. 
decentralized. The results also support the assumption that these cognitive structures affect 
perceived behavior, which partially mediates the effect on informal leadership perceptions. 
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The third main chapter puts an additional focus on the dynamics of leadership 
perceptions on the level of dyadic relations. The empirical study investigates the assumptions 
that although leadership perceptions are relatively stable even across different tasks, certain 
conditions can lead to a re-evaluation of ascribed informal leadership. To analyze the change 
and adaptation of leadership perception, we confronted existing teams with a new and non-
routine task in the laboratory, while recording their dyadic face-to-face contact by means 
wearable sensors. The results show that changes in the perception of leadership are facilitated 
by both the cognitive appraisal of a shift in the competence allocation within the team, and the 
availability of new behavioral information. 
The theoretical propositions and empirical findings of this dissertation provide 
important first steps towards the fine-grained and multi-level analysis of the intra- and 
interindividual processes of the development and change of informal leadership perceptions in 
work teams, and the integration of future and past evidence in the overarching context of the 
meaning of leadership structures for group performance. By integrating theories on the 
meaning, development, and outcomes, as well as theoretical approaches to individual 
cognitive processing of behavioral information provides a framework for future research. This 
dissertation offers a basis for research on the impact of objective and perceived behavior on 
leadership perceptions and team success, and the deduction, formulation, and testing of 
hypotheses on several levels of analysis. Furthermore, the insights provide starting points for 
team practical recommendations regarding team composition, the development of team 
diagnostic methods, as well as team trainings and team-based interventions. 
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Zusammenfassung 
Führung gilt als zentraler Einflussfaktor auf den Erfolg von Organisationen und 
Arbeitsgruppen. Im Gegensatz zu formalen Führungskräften, welche sich meistens in einer 
hierarchisch höhergestellten Leitungsposition innerhalb der Organisation befinden und meist 
von der Organisation mit einem gewissen Maß an Macht oder Autorität ausgestattet sind, 
entwickelt sich die informelle Führung durch das Verhalten der Teammitglieder untereinander 
und manifestiert sich in der interpersonalen Wahrnehmung. Informelle Führungsstrukturen 
haben Auswirkungen auf die Leistung von und Zufriedenheit in Teams. Damit jedoch 
Organisationen und Arbeitsgruppen von informellen Führungsstrukturen profitieren können, 
sind wissenschaftliche Erkenntnisse zu den genauen Antezedenzien, Wirkmechanismen und 
Bedingungen ihrer Entwicklung unabdingbar. Trotz der umfangreichen empirischen Evidenz 
zu den Antezedenzien und Auswirkungen informeller Führung, sind grundlegende Fragen zu 
den interpersonellen und intrapersonalen Prozessen noch unbeantwortet.  
Die zentralen Befunde zur informellen Führung in Teams beruhen häufig auf der 
alleinigen Erfassung der Führungswahrnehmung der Teammitglieder, beziehungsweise deren 
Einschätzung der interpersonalen Verhaltensweisen. Da diese Wahrnehmung jedoch das 
Resultat eines individuellen Informationsprozesses darstellt, droht ohne die Erfassung 
objektiv beobachtbaren Verhaltens eine Konfundierung. Ein zusätzliches Problem, besonders 
im Hinblick auf die steigende Relevanz von Flexibilität und Anpassungsfähigkeit von Teams, 
ist die geringe Anzahl an Erkenntnissen zur Stabilität bzw. Veränderung wahrgenommener 
Führung über die Zeit hinweg. 
Diese Dissertation leistet einen Beitrag zur informellen Führungsforschung durch die 
Analyse dynamischer Zusammenhänge objektiven, sowie subjektiv wahrgenommenen 
Verhaltens und der Wahrnehmung von Führung in Arbeitsgruppen. Die Kapitel der 
Dissertation stützen sich dabei auf drei zentrale theoretische Ansätze: Evolutionäre 
Führungstheorie, Theorien zur geteilten Führung, sowie Informationsverarbeitungstheorie. 
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Die evolutionäre Führungstheorie erstellt Annahmen zur Entstehung und Bedeutung von 
Führung als Verhalten in Gruppen und bettet Führung als Phänomen in Theorien der 
menschlichen Entwicklung und Adaptation ein. Theorien zur geteilten Führung definieren die 
Rolle verschiedener Manifestationen informeller Führung auf der Teamebene und bilden 
diese in der Form sozialer Netzwerke ab. Als dritter zentraler theoretischer Ansatz formuliert 
die Informationsverarbeitungstheorie Annahmen über die individuelle Verarbeitung 
verhaltensbasierter Informationen, welche in der Wahrnehmung von Führung resultiert, sowie 
den Einfluss kognitiver Schemata.   
Das erste Kernkapitel der Dissertation stellt eine Integration und Synthese relevanter 
theoretischer Ansätze zu Verhalten und Führung in Arbeitsgruppen dar. Führung in Gruppen 
ist, neben der Psychologie, auch in der Ethologie ein zentrales Phänomen und wird deshalb 
von der evolutionspsychologischen Theorie als ein für menschliche Vorfahren evolutionär 
adaptives Verhaltensmerkmal formuliert. In diesem Kapitel wird die Rolle des objektiv 
beobachtbaren Verhaltens im Rahmen der evolutionären Bedeutung von Führung für 
Gruppen, sowie im Kontrast und im Zusammenhang mit der Verhaltenswahrnehmung als 
Resultat eines Informationsverarbeitungsprozesses analysiert. Nach der Formulierung 
zentraler theoretischer Annahmen zu den Zusammenhängen objektiven Verhalten mit 
Gruppenleistung, folgt eine Reflektion ethologischer Verhaltenserfassungsmethoden zur 
Herleitung methodischer Grundlagen für die Messbarkeit und Analyse interpersonalen 
Verhalten als Netzwerk auf Gruppenebene. 
Das zweite Kernkapitel befasst der Rolle kognitiver Schemata in der individuellen 
Wahrnehmung der informellen Führungsstruktur und der eigenen interpersonalen 
Kommunikation. Durch die Verknüpfung der Erkenntnisse und Annahmen aus der Forschung 
zur geteilten Führung, sowie zur individuellen Informationsverarbeitung, stellt diese Kapitel 
eine mikro-level Analyse der Entwicklung geteilter Führungsstrukturen als individuellen 
kognitiven Prozess dar. Die empirische Studie dieses Kapitels untersucht die 
Zusammenfassung 
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interindividuellen Unterschiede in der Wahrnehmung der Verteilung von Führung im eigenen 
Team in der Form von Ego-Netzwerken über mehrere Messzeitpunkte hinweg. Die 
Ergebnisse demonstrieren die Relevanz führungsrelevanter kognitiver Schemata der 
Teammitglieder auf die Wahrnehmung zentralisierter vs. dezentralisierter Führungsstrukturen 
und unterstützen die Annahme das diese kognitiven Schemata die Wahrnehmung 
interpersonalen Verhaltens beeinflusst. 
Das dritte Kernkapitel die dynamischen Prozesse der Führungswahrnehmung auf der 
Ebene der dyadischen Relationen. Die empirische Studie untersucht die Annahme, dass 
dyadische Führungswahrnehmung eine gewisse Stabilität über verschiedene Aufgaben 
hinweg aufweist, jedoch unter bestimmten Bedingungen eine Re-evaluation der 
Führungswahrnehmung stattfindet. Zur Analyse der Veränderungen bzw. der Anpassung der 
Führungswahrnehmung bei wechselnden Aufgaben wurden existierende Arbeitsgruppen einer 
nicht routinemäßig bekannten Aufgabe im Labor konfrontiert. Während der Laboraufgabe 
erfassten wir die Dauer der interpersonalen Kontakte mit Hilfe von tragbaren Sensoren. Die 
Studie zeigt, dass Veränderung der Führungswahrnehmung zum einen von der kognitiven 
Bewertung einer Verschiebung der Kompetenzallokation in der Gruppe, und zum anderen 
durch die Verfügbarkeit neuer verhaltensbezogener Information verändert werden.  
Die theoretischen Annahmen und empirischen Befunde dieser Dissertation stellen 
erste Schritte in Richtung einer hochauflösenden Analyse der intra- und interpersonalen 
Prozesse der Entwicklung und Veränderung informeller Führung in Arbeitsgruppen dar, 
welche in den übergeordneten Kontext der Bedeutung von Führungsstrukturen für die 
Gruppenleistung eingebettet ist. Die Integration von Theorien zu Bedeutung, Entwicklung 
und den Auswirkungen informeller Führungsstrukturen in Teams mit theoretischen 
Annahmen zur individuellen Verarbeitung interpersonaler Verhaltensinformationen bietet ein 
Rahmenmodell für die weitere Forschung. Insbesondere für Forschung zu den Effekten 
objektiven und wahrgenommen Verhaltens auf die informelle Führungsstruktur und den 
Zusammenfassung 
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Erfolg von Arbeitsgruppen, bietet diese Dissertation eine Grundlage für die Formulierung und 
Überprüfung von Hypothesen auf mehreren Analyseebenen ermöglicht. Des Weiteren liefern 
die Erkenntnisse dieser Dissertation Ansatzpunkte für die Zusammensetzung von 
Arbeitsgruppen, die Diagnostik von Teamprozessen, sowie Teamtrainings und Interventionen. 
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1. Introduction 
1.1. Relevance 
Teamwork is a central element of  today’s organizations (Scott, Jiang, Wildman, & 
Griffith, 2018) as teams work together in almost all industries, from research and 
development, to fire departments, and medicine (Kozlowski & Chao, 2012; Shuffler, 
DiazGranados, & Salas, 2011). The effectiveness of teams can contribute to organizational 
success (Scott et al., 2018) and determine the health and mortality of medical teams’ patients 
(Weaver, Dy, & Rosen, 2014). In recent years, teamwork has even become a focus of interest 
for NASA research, as far-distance space travel will require teams to spend a very long time 
in very close proximity while being on possibly dangerous explorations missions (Eduardo 
Salas et al., 2015).  
As the majority of work is done in teams, securing or improving teamwork is of key 
interest to organizations (Scott et al., 2018) and the prevalence of team-based interventions 
has increased (Shuffler et al., 2011). Therefore, they are willing to invest in team building 
measures such as outdoor experiential training (Williams, Graham, & Baker, 2003) and team 
development interventions in general (Lacerenza, Marlow, Tannenbaum, & Salas, 2018; 
Shuffler et al., 2011). Large companies such as General Electric (GE), a Fortune 500 
company and one of the 20 US companies with the largest gross revenue in the year 2018 
(Fortune, 2018), invest in on-site management development centers which develop and 
conduct team trainings (Prokesch, 2009). 
The effectiveness of team-based interventions depends on whether they address 
relevant processes that promote team functioning (Klein et al., 2009). Yet, team work has not 
only increased, but also changed in nature: An increasing number of teams work 
autonomously or self-managed as the team members internally organize communication and 
responsibilities with no formal external leader (Oh, 2012). In these teams, multiple 
individuals can engage in leadership activities, take leadership responsibilities and exert 
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influence either simultaneously in an alternating fashion over time. Therefore, leadership 
processes and structures within teams have received increased attention in research and 
practice and research (Lacerenza et al., 2018) changing the understanding from leadership as a 
hierarchical formal role to leadership as a behavior that naturally emerges in teams and can be 
shared and mutually enacted (Scott et al., 2018).  
The degree to which leadership in teams is distributed among the team members 
affects a variety of team performance outcomes (D’Innocenzo, Mathieu, & Kukenberger, 
2014; Nicolaides et al., 2014; D. Wang, Waldman, & Zhang, 2014), making the facilitation 
and support of mutual and shared influence in teams an important task for many organizations 
(Scott et al., 2018). Although there is empiric evidence about factors that contribute to the 
development of shared leadership, such as fair rewards (Grille, Schulte, & Kauffeld, 2015) 
and interdependence (Fausing, Joensson, Lewandowski, & Bligh, 2015), insights into the 
exact mechanisms of the development and change of leadership structures in teams are still 
scarce (Sunaguchi, 2015). 
Knowing why, how, and when leadership develops in teams is crucial for the 
organizations in which they act as they there are several ways in which management can 
contribute to teams’ leadership structures. First, knowledge about individual antecedents can 
be used at the stage of team compilation (Chen, 2014; Hoch & Dulebohn, 2017) by choosing 
individuals with features that make them more likely to engage in the exchange of mutual 
influence. Second, insights into contextual antecedents can help organizations to create an 
environment that fosters, instead of hinders the development of leadership in teams. Third, 
understanding how leadership is enacted and expressed in terms of observable cues, such as 
behavior, enables organizations to monitor team processes and diagnose possible issues with 
leadership in teams. Forth, insights into the behavioral mechanisms of how leadership 
develops and changes is essential for the design and implementation of evidence-based team 
development interventions and trainings. Fifth, insights into the temporal dynamics of 
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leadership across different stages of the collaboration can be the basis of decisions on when to 
implement these interventions and trainings. 
1.2. Research Objectives 
Leadership in teams is a widely researched topic. Researchers have produced 
significant insights into the outcomes of different types and configurations of leadership, 
especially within groups that are characterized by a lack of internal hierarchies (e.g. 
D’Innocenzo et al., 2014) as well as moderators between team-level leadership and 
performance (Zhu, Liao, Yam, & Johnson, 2018). Another strong focus of research has also 
been on individual features, disposition, and behaviors that make being perceived as a leader 
by one’s team members more likely (Darioly & Schmid Mast, 2013; Eagly & Karau, 1991; 
Lord, de Vader, & Alliger, 1986). Yet, the existing research is not able to fully answer the 
questions on how and why leadership develops and changes. This dissertation aims at 
providing insights into the antecedents of leadership perceptions and the conditions and 
processes that initiate and facilitate changes in leadership perceptions. Moreover, the 
theoretical approaches and studies in the chapters aim at contributing to a better 
understanding of the role of interpersonal contact and behavior. 
 Theoretical approaches to the evolutionary development of leadership in human (van 
Vugt, 2006; van Vugt & Ronay, 2014), as well as the development and effects of leadership 
in work teams (DeRue & Ashford, 2010; Pearce & Conger, 2003), define leadership as 
behavior that is enacted between at least two individuals. Although insights into interpersonal 
behavior in teams and it’s relations to leadership are vital for the development of adequate 
interventions, most of the evidence is based on peer-ratings of behavior which reflect 
outcomes of behavior more than the actual conduct itself (cf. van Knippenberg & Sitkin, 
2013). Before resulting in the recall of behavior, the information has passed several stages of 
cognitive information processes (Lord, 1985). One research objective of this dissertation is to 
work out the specific meaning of behavior, in contrast to perceptions of behavior, for the 
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development of leadership in teams and to develop a methodological framework for behavior 
analyses. 
The evidence of the effects and antecedents of leadership in teams relies strongly on 
the individual team members’ leadership perceptions, which are the outcome of cognitive 
information processing (Lord, 1985). Teams in which many members perceive a high and 
distributed degree of leadership that is more or less equally distributed among all members 
show higher performance (Mehra, Smith, Dixon, & Robertson, 2006). Individual cognitive 
schema have a relative stable impact on how behavioral information is processed and leads to 
leadership perceptions (Lord, Foti, & De Vader, 1984). To this point, the evidence of the 
effects on cognitive schema focuses exclusively on how individuals perceive specific others 
in terms of leadership. However current theoretical approaches propose that individuals also 
hold cognitive schemas or assumption about the distribution of leadership in teams (DeRue & 
Ashford, 2010; Scott et al., 2018). Another research objective is therefore to complete 
research on information processing and leadership by analyzing the impact of individual 
cognitive schemas on perceptions of patterns of perceived interpersonal behavior and 
leadership.  
 Although leadership is a dynamic construct, the effect of time often remains 
unattended in research (Shamir, 2011). Existing research on longitudinal developments of 
leadership provide evidence on changes across time (e.g. Small & Rentsch, 2011), yet focuses 
solely on leadership as a team-level phenomenon within one ongoing task or context. 
Therefore, there is only little evidence on the development, stability, and change of leadership 
perceptions within dyadic relations, which determine changes in higher level manifestations 
of leadership (e.g. on the team level) across time and tasks. According to information 
processing theories, schematic processing produce a certain stability or inertia of leadership 
perceptions held by an individual, which is only likely to change if the perceiving individual 
is confronted with behavioral stimuli that activate the reevaluation of the initial judgement 
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(Lord & Maher, 1993). This is especially relevant for teams to adapt to new challenges and 
changes (Aime, Humphrey, DeRue, & Paul, 2014; Burke, Fiore, & Salas, 2003). The final 
research objective is to add to research on changes of leadership perceptions and to analyze 
the role of behavioral information as possible driver of leadership perception change, 
especially in situations that confront teams with a new task or challenge. 
In sum, this dissertation aims at analyzing the cognitive processing of behavioral 
information and its effects on perceptions of leadership in teams while viewing the 
development and change of leadership in teams as bottom up process rooted in dyadic 
relations and emerging into higher-level patterns. 
1.3. Dissertation Structure 
This dissertation contains one conceptual paper and two empirical papers, which I will 
refer to as main chapters throughout the dissertation. Prior to the main chapters, I will 
introduce the dissertation’s core constructs by providing definitions and conceptual 
clarifications. Following, I introduce the theoretical framework by outlining the three main 
theoretical approaches, namely Evolutionary Leadership Theory (e.g. van Vugt & Ronay, 
2014), Shared Leadership Theory (e.g. Pearce & Conger, 2003), and theories on informational 
processing (Lord, 1985; Lord, Foti, & Phillips, 1982). I will then introduce the 
methodological framework that is used throughout the main chapters (Borgatti, Everett, & 
Johnson, 2013; Hobson, Avery, & Wright, 2013) and subsequently provide a short review of 
the research status quo on informal leadership in teams and identify open questions. Prior to 
the three main chapters of the dissertation, I will provide of the chapters’ contents, samples 
and methodological approaches. Following the three main chapters the dissertation will 
conclude in a general discussion which integrates the core findings of the empirical studies 
and discusses their meaning within the conceptual and methodological implications.
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2. Core Constructs and Conceptual Clarifications 
A broad definition of leadership describes it as exertion of influence towards others as 
well as the coordination of activities towards a shared goal (van Vugt, Hogan, & Kaiser, 
2008).Whereas formal leadership requires or implies the occupation of a leadership or 
supervisor position that includes a certain degree of authority for the exertion of influence 
(Pielstick, 2000), informal leadership develops between individuals (e.g. team members) that 
do not differ in their formal position. Informal leadership and formal leadership can develop 
in parallel, for example in teams with no internal formal hierarchy structures that have an 
external leader or supervisor. On higher levels of analysis that include more than one dyadic 
relation, there are informal leadership structures, describable according to their specific 
structure, for example in terms of social networks (e.g. Mayo, Meindl, & Pastor, 2002). 
Shared leadership describes specific manifestations of informal leadership structures on the 
team-level, namely the degree of distribution of informal leadership among multiple team 
members (e.g. Small & Rentsch, 2011). Emergent leadership is the degree to which 
individuals exert influence within in the team.  
The focus of this dissertation is on informal leadership perceptions (hereafter referred 
to as leadership perceptions), i.e. the perceptions or judgements of an individual (rater) about 
a specific other individual (target) within a dyadic relation without hierarchical differences. 
Although researchers frame informal leadership as a behavior (exerting influence, 
coordinating), there is often no differentiation between leadership and leadership perceptions.  
 Informal leadership is closely related, yet distinguishable to several related concepts, 
most notably status and power. Status is defined as the “prominence, respect, and influence 
individuals enjoy in the eyes of others” (Anderson, Srivastava, Beer, Spataro, & Chatman, 
2006, p. 1094). It is a social judgement based on a target’s characteristics which individuals in 
teams often distributed unevenly among their team members, producing a status rank order 
(van Dijk & van Engen, 2013). Although perceptions of informal leadership and perceptions 
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of status are positively correlated (Cheng, Tracy, Foulsham, Kingstone, & Henrich, 2013), 
status ascriptions are a much broader concept, whereas informal leadership perceptions are 
more specific judgements of expedient sets of behaviors. Power is the “control of valued 
resources in social relations“ (Greer, 2014, p. 93). Possible resources can be material or 
tangible (e.g. money), as well as social (e.g. information), as long as they are deemed valuable 
by the respective group or team (Greer, Bunderen, & Yu, 2017). An individual that possesses 
power in a team is likely to successfully exert influence, and therefore to be perceived as a 
leader. Similarly, increasing the power level and distribution of a team should promote voice 
and participation, resulting in a high level of shared leadership (Greer, 2014). Thus, power is 
a likely antecedent or facilitator of informal leadership and informal leadership perceptions. 
 In this dissertation I will also distinguish between actual observable behavior 
(hereafter also referred to as behavior) and perceptions of behavior (cf. Baumeister, Vohs, & 
Funder, 2007). Observable behavior includes all “verbal and non-verbal visible conduct and 
interaction” (Meyer et al., 2016, p. 774) that is perceptible to team members and/or potential 
observers or otherwise physically detectable. Ratings and reports of one’s own or other team 
members’ behaviors reflect perceptions of behavior as the observable behavior is cognitively 
processed and recalled from memory.
3. Theoretical Framework 
This dissertation draws to three central theoretical approaches. The theories attend to 
three different aspects: First, the relevance of informal leadership as behavior in teams in the 
context of human development and survival. Second, the different manifestations of 
leadership in teams, as well as the antecedents and mechanism for team-level leadership 
patterns. Third, the individual processes of information processing that results in a leadership 
perception. These theories complement each other as their integration and synthesis allows for 
the development of hypotheses that allow the multi-level analysis of informal leadership. 
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3.1. Evolutionary Leadership Theory 
Leadership is neither a new phenomenon, nor is exclusive to the human species (van 
Vugt, 2006).  Evolutionary Leadership Theory (ELT, van Vugt & Ronay, 2014) uses 
evolutionary theories of how social processes developed to secure the survival of groups to 
derive assumptions about the development of psychological mechanisms that are at the core 
of leadership behavior and leader-follower relations. In a nutshell, ELT proposes that 
leadership is the result of simple decision rules, such as “follow one that one trusts” (van Vugt 
& Ronay, 2014, p. 75) that have proved to be essential for group fitness. These decision rules 
are not necessarily the result of conscious cognitive processes and may occur automatically.  
 According to ELT, leadership and followership evolved in pre-human groups to solve 
problems with group coordination, mainly during group movement. Groups needed to move 
safely towards resting and foraging places, for which the group members needed to decide on 
where to go and when to move (van Vugt & Ronay, 2014). Following an individual of the 
group that makes or signals an initiation attempt is one of the core inter-individual processes 
of leadership and occurs in several species, from primates (King & Sueur, 2011) to fish and 
honey-bees (King, Johnson, & Van Vugt, 2009). While leaders are “individuals who have a 
differential influence on the initiation, direction, and coordination of group activities” 
(Bastardoz & van Vugt, 2018, p. 2), followers are the group members that accept being 
influenced, either because the proposed action is the best out of several alternatives, or 
because they perceive it to be the only option (Bastardoz & van Vugt, 2018). ELT proposed 
that leadership evolved from a solution to movement coordination problem to a process that 
affected intra- and intergroup peacekeeping in our early ancestors (van Vugt & Ronay, 2014) 
 The complexity and size of human ancestors’ groups increased in the Pleistocene era 
(2.5 million to 13,000 years ago (Dunbar, 2004; van Vugt & Ronay, 2014). According to 
anthropological evidence and, these early human groups were characterized by relative 
egalitarianism. Instead of following one leader consistently across time and situations, 
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leadership was exerted by multiple group members who were very good hunters and warriors 
(Big Men) and was context specific regarding their domain of expertise. In these early 
societies, leadership was based on prestige and trust more that on dominance (van Vugt et al., 
2008).  
According to ELT, these social systems are still embedded in in humans and reflect 
“our natural way of thinking about and responding to leadership” (van Vugt et al., 2008, p. 
188). When people collaborate, leader-follower relations should emerge rather quickly due to 
humans’ cognitive default settings, especially when a group is faced with problems that bear a 
strong similarity to the challenges of our early ancestors, e.g. dealing with conflict (van Vugt 
et al., 2008).  
Evolutionary perspectives on leadership and followership provide proposals regarding 
the origins, antecedents, and mechanisms of leading as behavior and perceptions of leadership 
in teams. First, by tracing the origins of leadership back to pre-human species more than 2.5 
million years ago, it is highly likely that observable behavior plays a vital role for leadership, 
as movement coordination decisions were not communicated through language and have had 
to be made quickly in order to deal with sudden changes or dangers. Second, it emphasizes 
the role of informal leadership structures in human groups as it proposes that formally 
leadership, such as managers which are formally equipped with certain powers due to the 
position they have, are a relatively new phenomenon (van Vugt et al., 2008). For human 
ancestors, following a predetermined leader across time and different situations could have 
been detrimental if that individual was not capable of making the right decisions on when and 
where to move, therefore putting the survival of the group at risk. Third, ELT implies that the 
role of followers is of importance, as leadership success is determined by the capability of 
movement initiators to recruit followers (King, 2010). As leadership can’t occur without the 
presence of followership the survival capability depended on the capability of the followers to 
make the right decision on when and whom to follow (Bastardoz & van Vugt, 2018). 
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Therefore, the group members will have had to adequately perceive and recognize signals of 
leadership, draw inferences about the justification of the leadership attempt, and to “monitor, 
learn from, and coordinate with individuals worthy of following” (Gerpott, Lehmann-
Willenbrock, Silvis, & van Vugt, 2018, p. 524). 
3.2. Shared Leadership Theory 
Shared Leadership Theory (SLT, Pearce & Conger, 2003) is a collective title for 
several theories on the development, nature, and effects of leadership or influence that is 
exerted by multiple members in a team. Although a vast amount of research has attended to 
the topic, it is important to note that there is no overarching theoretical framework on shared 
leadership (Zhu et al., 2018). The most cited definition of shared leadership is a “dynamic, 
interactive influence process among individuals in groups for which the objective is to lead 
one another to the achievement of group or organizational goals or both” (Pearce & Conger, 
2003, p. 1). Most definitions emphasize the distinction between shared leadership and 
hierarchical top-down leadership by a formally designated leader (which can, nevertheless, 
exist in parallel to shared leadership). Most definitions of shared leadership share key 
features: An emphasis on lateral influence among team members, a perspective on leadership 
as an emergent group phenomenon, and the dispersion of leadership roles among several 
members of a team (Carson, Tesluk, & Marrone, 2007; Zhu et al., 2018). At the core of 
shared leadership is that multiple team members “engaging in activities that influence the 
team and other team members in areas related to direction, motivation, and support” (Carson 
et al., 2007) resulting in interpersonal interactions through which the team negotiates and 
shares leadership responsibilities. 
Shared leadership theories and research attend to antecedents and outcomes of 
leadership processes on the group or team-level (Carson et al., 2007). One of the core 
assumptions of most theories of shared leadership is that the degree and distribution of 
leadership, i.e. the pattern of relational influence within teams, is linked to team performance 
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(Carson et al., 2007). Theory on shared leadership and team adaptability assumes that teams, 
in which leadership is not only exerted by a single individual but dynamically transferred 
from one team member to another, is dependent on their knowledge, skills, and abilities and 
enables teams to adapt to environmental demands, developmental stages, and new tasks 
(Burke et al., 2003). 
The development of shared leadership is dependent on several antecedents, such as the 
team task, proximity within the team, team personality composition, diversity and team tenure 
(Cox, Pearce, & Perry, 2003), and an internal team environment that is characterized by social 
support, voice, and shared purpose (Carson et al., 2007). A recent attempt to incorporate most 
of the existing theoretical and empirical approaches to shared leadership into an integrative 
model is depicted in Figure 1. The model sums the proposed antecedents of shared leadership 
into two broader categories, external team leader factors which attend to the ways and means 
in which a formal supervisor, coach or manager can influence shared leadership, and the team 
characteristics, amongst them team collectivism, integrity, team diversity, and team 
personality composition (Zhu et al., 2018) which results from the compilation of individual 
team members. 
The degree of shared leadership can be expressed through the team-level patterns of 
the team members influence relations in terms of a social network approach (Mayo et al., 
2002). Compiling the dyadic influence or leadership relations results in a team-level pattern 
characterized through the overall magnitude and dispersion of leadership which express the 
team’s degree of shared leadership (D’Innocenzo et al., 2014; Gockel & Werth, 2010).  
3.3. Information Processing Theories 
 Information processing theories of leadership attend to the cognitive processes that 
underlie leadership perceptions (Dinh et al., 2014). One of the central assumptions is that 
leadership perceptions are the result of a categorization process, in which the rater labels other 
individuals as leader or non-leader according to interpersonal information and their own 
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existing assumptions about leadership (Martin, 2010). These individual assumptions, the 
Implicit Leadership Theories (ILT, Rush, Thomas, & Lord, 1977) are individual “cognitive 
structures or prototypes specifying the traits and abilities that characterize leaders” 
(Epitropaki, Sy, Martin, Tram-Quon, & Topakas, 2013, p. 859).  
Leadership Categorization Theory (LCT, Lord et al., 1982) proposes that individuals 
make a judgement about the similarity based on their similarity to their internalized leader 
prototype. These judgements, however, are not necessarily just categorical (leader vs. non-
leader) but can also be ratings of leadership behavior or effectiveness (Lord et al., 1982). LCT 
proposes that categorization processes are automatic and that the resulting judgements are not 
necessarily conscious decisions (Lord et al., 1984). The rater assimilates the information 
about the target’s actual behavior and information about the category so that, when asked to 
recall the target’s behavior, the rater is likely to rely on the category prototype instead of the 
actual behavior that occurred. However, prototypes do not only contain information about 
behaviors, i.e. how a leader should act, but can also include information on appearance in 
terms of race, sex, and way of clothing, as well as cultural and social background (Lord et al., 
1982). As human are not capable of remembering large amounts of stimulus information, 
categorization processes are heuristic simplifications that allow raters to effectively manage 
the often complex interpersonal information that they are exposed to (Phillips, 1984). 
The information processing approach describes the development of leadership 
perceptions in several steps, from the traits of respective rates (for example a team member) 
to the formation of the leadership judgement (Lord, 1985). Figure 2 depicts the main points of 
information processing. The target expresses a personality trait or behavior styles (A) in terms 
of observable behavioral stimuli (SA1 – SA3). As raters are unable to process all information 
in detail, the information is reduced. This reduction is the effect of selective attention (SC1 – 
SC3) and the classification according to the prototypes, which means that the stimuli are 
allocated to categories such as leader or non-leader (A*) and the stored in long-term memory.
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 Information that is perceived and encoded, yet not assigned to a prototype, the so-
called unintegrated information (SB1 – SB3), is more likely to not be fully stored or deleted 
from memory over time. Once the rater categorizes the target, he or she is likely to revert to 
the prototype when trying to retrieve behavioral information or stimuli descriptions (A1 – A3) 
which is prone to systematic distortions and biases. This can lead to the rater retrieving 
behavior that never occurred (A4). However, the behavioral stimuli retrieved from memory 
are the basis for the social judgements, e.g. leadership perception (RA1 – RA4). Additionally, 
there is also the possibility that a rater infers a label that is not based on actual behavioral 
stimuli (D*) and which can still produce the retrieval of behaviors (D1 – D3) and result in 
social judgements (RD1 – RD3) (Lord, 1985). 
 While categorizations lead to a general inertia of social perceptions, i.e. raters will 
have relatively stable leadership perceptions, a revision in perception is nevertheless possible 
through more controlled information processing (Lord & Maher, 1993). Automatic processing 
requires few cognitive resources compared to controlled processing, therefore controlled 
processing should only come into effect when the behavioral stimuli incongruent with the 
current prototype or schema (Fiske & Neuberg, 1990; Lord & Maher, 1993). When 
individuals are confronted with schema-incongruent information that is salient, they are likely 
to focus their attention towards the stimuli. If this information is carefully encoded, it can be 
used to update the categorization and lead to a label change (A* to A**) (Lord, 1985). Yet, if 
the rater attributes schema-incongruent behavioral stimuli to the situation instead of the 
respective target, “the information is discounted and may not be processed further; that is, it 
may not be stored in long-term memory and may not result in a changed perception” (Lord & 
Maher, 1993, p. 69). If the rater matches the stimulus to an event-based schema or script, he 
or she will be more likely to make situational attribution (Lord & Maher, 1993). 
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If the new stimuli fit a different schema or are similar to a different prototype, the rater will 
recategorize the target and the perceiver’s “affects, cognitions, and behavioral tendencies in 
relation to the target are likely to be those relevant to the new category” (Fiske & Neuberg, 
1990, p. 7) 
In sum, information processing theories imply that, when two raters (e.g. members of 
a team) are exposed to the same behavior of the same person within the same situation, they 
can perceive the same target’s as very different in terms of leadership. The more different the 
cognitive schemas or prototypes are, the more will be in the leadership perceptions differ 
from one another (Lord & Maher, 1993). 
4. Methodological Framework 
 The theoretical approaches frame informal leadership in a team as a multilevel 
phenomenon, as leadership perceptions are rooted within relations and emerge into higher 
level patterns or structures of leadership that are proposed to be closely linked to team 
outcomes. To attend to the multilevel emergent nature of informal leadership, this dissertation 
adopts principles of Social Network Analysis (SNA, Borgatti et al., 2013) and the analytical 
framework on temporal dynamics of social networks (Hobson et al., 2013).  
4.1. Social Network Analysis 
Social networks analysis (SNA) is an established methodological approach in research 
on the informal leadership in teams (e.g. Emery, Calvard, & Pierce, 2013), and shared 
leadership research in particular (Gockel & Werth, 2010). In a nutshell, social networks 
consist of a certain number of nodes which are (or can be) connected to each other by ties 
(Borgatti et al., 2013). While the nodes represent the actors within a network, for example the 
members of a team, the ties linking the nodes express relations between the actors, for 
example a leadership relation or perception (Mayo et al., 2002). Ties between nodes can be 
directed, in this case they can “represent relational phenomena that logically have a sense of 
direction” (Borgatti et al., 2013, p. 12), e.g. a directed tie from a node A to a node B (A → B) 
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can express a social perception or judgement that A holds about B. Directed networks allow 
the analysis of reciprocal ties, i.e. whether a relation from a node A to a node B is mirrored by 
a relation from B to node A. Undirected ties do not contain information about the direction 
and are “used for relations where direction does not make sense or logically must always be 
reciprocated” (Borgatti et al., 2013, p. 12), e.g. family relations. If node A has a family 
relation to node B, it is logically inevitable that node B also has a family relation to node A. 
Additionally, networks can consist of unweighted or weighted ties (Borgatti et al., 2013). In 
unweighted networks, a tie between to nodes can be either present or absent. In weighted 
networks ties may be absent. Present ties, however, are assigned weights according to the 
strength or intensity of the relation, allowing for a comparison between ties. The basis for the 
assignment of weights depends on the type of the relation expressed in the network, e.g. it can 
reflect the frequency of interactions. When a person A interacts frequently with a person B 
(e.g. on every day of the week) but interacts with a person C less frequently (e.g. only on two 
days of a week), the tie weight between nodes A and B should be higher or stronger than the 
tie weight between A and C (Mayo et al., 2002). 
A common way to describe network patterns of ties is through density and 
centralization (Borgatti et al., 2013), which shared leadership researchers often utilize to 
quantify shared leadership in teams (Gockel & Werth, 2010). Density expresses the presence 
of ties in a network in proportion to the maximum possible ties (Mayo et al., 2002). To 
calculate the density of a network, one divides the number of ties (or sum of tie weights in a 
weighted network) by the maximum possible number of ties (or maximum possible sum of tie 
weights in a weighted network) (Gockel & Werth, 2010). Centralization expresses the degree 
to which ties in the network are focused on a single node or distributed equally among all ties. 
The computation of centralization is based on the nodes’ centrality, e.g. the number of 
incoming ties of the node in a directed network (in-degree centrality) (Borgatti et al., 2013).  
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The formula of centralization (Cx) is:  �� = ∑ [�����ሺ�ሻ −  ��ሺ��ሻ]��=1��� ∑ [��=1 �����ሺ�ሻ −  ��ሺ��ሻ] 
From each node’s in-degree centrality Cx(p) is subtracted from the highest degree centrality in 
the network (Wassermann & Faust, 1994). The sum of differences is then divided by the 
maximum possible sum of differences, resulting in value from 0 (lowest possible 
centralization) to 1 (highest possible centralization) (Gockel & Werth, 2010; Wassermann & 
Faust, 1994). Figure 3 illustrates possible patterns of ties at maximum and minimum network 
centralization. 
 
Figure 3. Depiction of two networks with minimum (Network A) and maximum (Network B) 
centralization 
 
 Social Network Analysis has become a central methodological approach in research 
on informal leadership in teams, especially research on shared leadership (Gockel & Werth, 
2010), but also in research on emergent leadership (e.g. Emery et al., 2013). Shared leadership 
researchers use team network density and centralization as the main indicators and 
operationalization for degree of leadership ‘sharedness’. Meta-analytical evidence shows 
stronger effects of shared leadership on team performance when shared leadership is 
Methodological Framework 
 
31 
operationalized through social network measures compared to aggregates where participants 
rate shared leadership via leader behavior questionnaires with the entire team as reference, 
including items such as “My team members give me instructions about how to do my work” 
(Pearce & Sims, 2002, p. 191). The basis for the networks is mostly provided through round-
robin assessments or voting procedures in teams which produce directed ties which can be 
either weighted or unweighted. Voting procedures often consist of items such as “Who do you 
see as the leader(s) of your team?” (McIntyre & Foti, 2013, p. 51), where participants respond 
by either stating names of the respective team members or checking the names of the team 
members on a given list and result in unweighted networks. Round-robin assessments asking 
for leadership ratings, e.g. “To what degree does your team rely on this individual for 
leadership?” (Carson et al., 2007, p. 1225), result in weighted networks as the answers on the 
Likert-type scale determine the weights of the ties.  
 In this dissertation, I will take a closer look at leadership perceptions as dyadic 
network ties, as well as the distribution of leadership perceptions on higher network level 
using network indices and tie values as outcomes within mixed model analyses. 
4.2. Temporal Dynamics of Social Networks  
 The analytical frame work for the analysis of temporal dynamics in social networks 
was originally developed for the application in research on animal behavior (Hobson et al., 
2013), yet it is easily applicable to informal leadership research. Based on the assumption that 
change is elementary to social systems, it proposes the analysis of temporal dynamics across 
multiple levels of social associations to “quantify and test how patterns of social associations 
and structure change over time” (Hobson et al., 2013, p. 84).  
The framework proposes three levels of analysis (Figure 4): The global structure (a), 
the individual (ego) structure (b), and the structure of dyadic associations (c). The global 
structure relates to the group or team level. Here, team-level network indices, such density 
and centralization, are analyzed across time. This approach relates to empirical longitudinal 
Methodological Framework 
32 
research on shared leadership were the development of density and magnitude of leadership is 
compared between teams(e.g. Fransen, Delvaux, Mesquita, & van Puyenbroeck, 2018). The 
individual (ego) structure looks at the network metrics that quantify the unique relations of the 
individual team members (Hobson et al., 2013). These structures, or ego-networks 
(Wassermann & Faust, 1994) can differ within teams. Each ego-network focuses on a single 
node (ego) and its relation to other group-members (alters).  
  
 
Figure 4. Multilevel analytic framework of the temporal dynamic of Social Networks (cf. 
Hobson et al., 2013, p. 84) 
 
Longitudinal analyses attend to the level and change of ego-networks’ indices or 
metrics such as density and centralization (Hobson et al., 2013). In mixed model analysis, 
using the ego-network metrics as outcome allows testing of hypothesis on both team-level and 
individual-level predictors of individually perceived leadership patterns 
On the lowest level of analysis, the analytical framework defines dyadic associations 
as the smallest structure (Hobson et al., 2013). In terms of SNA, a dyadic association is the 
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relation, or tie, between two nodes of a network (Wassermann & Faust, 1994). The strength of 
the dyadic association can change over time and changes on this level of analysis are the main 
drivers of changes on the individual and team levels (Hobson et al., 2013). To give an 
example, for an individual level network to increase in density over time, at least one of the 
dyadic associations within the ego-network needs to increase in association strength.   
 Applied to informal leadership research using SNA, the presented analytical 
framework on temporal dynamics implies analyzing the longitudinal development of 
leadership perceptions and behavior across three different levels: the team-level network, the 
individual (ego) network, and the dyadic leadership relations. In this dissertation, I will attend 
to each of the levels in the three chapters, starting with the team-level in chapter 8, the 
analysis of individual (ego) networks in chapter 8, and the dyadic level associations in chapter 
9, to contribute to an integral and detailed understanding of the dynamics and stability of 
informal leadership in teams. 
5. Status Quo of Research 
 In the following section I will provide a brief review of the research status quo 
informal leadership in teams, focusing on three aspects according to the dissertation’s 
research objectives. First, I will focus on the antecedents of informal leadership on three 
levels of analysis. Second, I will review the existing research on observable behavior and 
informal leadership. Third, I will summarize existing research on longitudinal developments, 
stability and change of informal leadership. After reviewing the research status quo, I will 
integrate the findings and identify the main gaps. 
As the existing research presented in the following assesses informal leadership solely 
in terms of team-member leadership perceptions, I will use the terms informal leadership and 
leadership perceptions interchangeably in this section.  
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5.1. Antecedents of Informal Leadership in Teams  
As informal leadership is a multi-level, emergent phenomenon, antecedents of and 
conditions facilitating the development of informal leadership and informal leadership 
perceptions are likely located at different levels of analysis or affect or predict manifestations 
of informal leadership on specific levels (i.e. dyadic perceptions, individual (ego) level 
patters, team-level patterns). In the following sections I will therefore provide separate 
reviews in research regarding predictors of the manifestation or emergence of informal 
leadership on the three levels of analysis proposed by Hobson (2013).  
5.1.1. Antecedents of team-level informal leadership structures 
The existing insights into the antecedents and facilitators of team-level structures or patterns 
of leadership are rooted in research on shared leadership. Empiric research in this field attends 
mainly to two broader types of antecedents of shared leadership, namely formal leadership, 
i.e. effects of the behavior of a formal leadership on team-level internal structures of 
leadership and team characteristics, such as team personality composition (cf. Figure 1, Zhu et 
al., 2018).  Leader humility, i.e. “a willingness to see oneself accurately, acknowledgment of 
the strengths and contributions of others, and openness to new ideas and feedback” (Chiu, 
Owens, & Tesluk, 2016, p. 4) is positively related to density of leadership perceptions in 
teams. The level of supportive team coaching of an external leader or advisor also has a 
positive effect on density of perceived leadership in teams (Carson et al., 2007).  
Regarding team characteristics, an internal team environment characterized through 
voice, social support, and shared purpose is also positively associated to leadership perception 
density, yet it also moderates the impact of external leadership coaching. The internal team 
environment, however, also moderates the effect of external coaching. Coaching only leads to 
positive effects on density in teams in which the team environment is less supportive (Carson 
et al., 2007).  
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Other team characteristics positively associated with team leadership density comprise 
team mean levels of conscientiousness and openness to experiences (Zhou, 2013) as well 
mean levels reflecting the team members attitudes towards the distribution of leadership in 
teams, the Leadership Structure Schemas (LSS, DeRue, Nahrgang, & Ashford, 2015). 
Diversity of openness to experiences and diversity of extraversion in teams, operationalized 
by means of standard deviations, are negatively linked to density of leadership perceptions 
(Zhou, 2013). Perceptions of leadership density are higher when team members perceive each 
other as warm (DeRue et al., 2015). The team-level of LSS also affect the centralization of 
leadership perceptions. In teams were the members have more hierarchical LSS, centralization 
is higher (DeRue et al., 2015). Centralization of leadership perceptions in teams is higher in 
teams in which the perceptions of competence are centralized (DeRue et al., 2015) and in 
teams with a high level of intragroup trust (Small & Rentsch, 2011).  
5.1.2. Individual (ego)-level predictors of informal leadership perceptions 
A large body of research has attended towards predicting leadership emergence by 
looking at individual features and behaviors, thereby focusing on the targets (e.g. Lord et al., 
1986; Sanchez-Cortes, Aran, Jayagopi, Schmid Mast, & Gatica-Perez, 2013). However, 
research on how individuals perceive others in terms of leadership is sparse and mainly 
conducted in formal leadership research (e.g. Felfe & Schyns, 2009; Schyns & Felfe, 2006). 
Although a thorough literature review did not manage to identify existing research on 
individual-level perceptions of the distribution of leadership in teams, there are several studies 
individual (rater) predictors of ratings of informal and formal leadership. 
In a study on rater sex and ratings of leadership behavior, female participants gave 
higher ratings of leadership behaviors (initiating structure and consideration) to a described 
leader in a vignette compared to the male participants (Butterfield & Powell, 1981). Rater sex 
was also significantly related to ratings of informal leadership in a group setting in a study by 
Lord, Phillips and, Rush (1980). Female participants rated their team colleagues as higher 
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regarding the amount of leadership exhibited and the amount of task contribution, as well as 
perceived influence and power. However, gender seems to affect leadership ratings mainly in 
studies with experimental or laboratory studies (Keller Hansbrough, Lord, & Schyns, 2015).  
Effects of rater personality are evident in informal leadership research. Raters with 
higher levels of agreeableness and neuroticism were less likely to nominate peers as 
relationship leaders, whereas raters with higher levels of openness nominated more peers as 
leaders. Regarding task-related leadership, higher levels of rater conscientiousness resulted in 
more leadership nominations (Emery et al., 2013). Confidence and Locus of Control are 
significantly related to perceptions on leadership consideration (Russell, McClane, & Rush, 
1987).  Raters’ LPC (Least Preferred Coworker) values (Fiedler, 1967), a measurement of 
leadership style where high scores indicate relation-orientation (Rice, 1978) affects perceived 
coercive and legitimate power of other team members (Lord et al., 1980).  
 Implicit Leadership Theories (ILT) explain a significant variance of his or her ratings 
of leadership authenticity in the way that individuals with more prototypical ILT (i.e. viewing 
the ideal leader as intelligent and dynamic) rated a leader in a stimulus video as higher in 
authenticity compared to individuals with more anti-prototypical ILT (Martinko et al., 2018). 
In a study on person perception using photos and videos as stimulus material (Trichas, 
Schyns, Lord, & Hall, 2016) perceiver ILT endorsement was not significantly related to the 
leadership perceptions, yet had a significant impact on how he or she perceived traits of the 
stimulus leader (e.g. sensitivity, intelligence).  
5.1.3. Dyadic-level antecedents of informal leadership perceptions 
 Dyadic-level antecedents of leadership include behavioral interactions within dyadic 
relations as well as interactions between rater and target features and the nature of the social 
relation (e.g. Livi, Kenny, Albright, & Pierro, 2008). Although dyadic variance is assumed to 
be “the second largest source of variance (after target variance), it has traditionally received 
very little attention” (Kenny & Livi, 2009, p. 163). Overall, the body of research on dyadic or 
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relation specific predictors is rare. Although there are studies which assess dyadic behavior 
interactions and dyadic leadership perceptions (e.g. Sanchez-Cortes et al., 2013), all of the 
studies merge the dyadic variables to the target level for analysis. 
 In a study on leader emergence using a social network approach, an initial friendship 
within a dyad was positively associated to ratings of relationship leadership, i.e. ”maintaining 
or improving the positive interpersonal relationships within their groups” (Emery, 2012, p. 
430). However, there is no evidence regarding the effects of friendship on perception of task 
leadership (Emery et al., 2013). When the definition of leadership was left open to the rater, 
the effect of previous friendships was significant and positive (Emery, Daniloski, & Hamby, 
2010). In virtual teams, physical co-location between rater and target leads to higher 
leadership ratings (Charlier, Stewart, Greco, & Reeves, 2016). 
Empirical evidence on different gender combinations of rater and target show that 
male perceivers rate female leaders differently in terms of general leadership impression, 
compared to female perceivers (Foti, Knee, & Backert, 2008). In a military bootcamp sample, 
leadership nominations were more likely when the rater and target were similar regarding 
physical ability (Kalish & Luria, 2016). In a social network analysis including rater/target 
combinations of personality, similarities regarding openness and dissimilarities regarding 
agreeableness shows effects on leader nominations (Emery et al., 2013). A later investigation 
into trait combinations within dyads and leadership perceptions produced largely inconclusive 
results, however raters with a combination low Motivation to Lead ascribed more leadership 
to targets with high Motivation to Lead (Holland, 2015).  
5.2. Observable Behavior and Informal Leadership Perceptions  
 Research on behavioral correlates attends to verbal and nonverbal conduct as 
predictors of leadership perceptions. In the analyses, leadership perceptions aggregated to the 
target level (emergent leadership) function as the main outcome. According to a review by 
Darioly and Schmid Mast (2013), a wide range of non-verbal and paraverbal behaviors are 
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positively linked to being perceived a leader, amongst them eye contact, postural openness, 
nodding, and vocal variability, whereas self-touch has a negative effect on emergent 
leadership. Further predictors of emergent leadership are high levels of verbal participation, 
e.g. assessed through speaking time, (Bass, 1951; Burroughs, Schultz, & Autrey, 1973; 
Karakowsky & Siegel, 1999; Moore & Porter, 1988; Porter, Geis, Cooper, & Newman, 1985; 
Sanchez-Cortes et al., 2013), the amount of received eye-gaze (Burroughs et al., 1973; 
Sanchez-Cortes et al., 2013), and verbal interruptions, the frequency to which the target 
successfully interrupts others (Moore & Porter, 1988; Porter et al., 1985).  
Research on verbal behaviors and leadership perceptions requires observer-based coding 
(Cook & Meyer, 2017). Observer-coded functional leadership behaviors (Lord, 1977), which 
include task- and socioemotionally-related verbal behaviors, are positively associated with 
emergence as informal leader (Lord et al., 1980). In project team meetings, relationship-
oriented, change-oriented behaviors, and task-oriented verbal behavior predicted leadership 
emergence, the effects of relationship-oriented and change oriented behavior were dependent 
on measurement time (Gerpott, Lehmann-Willenbrock, Voelpel, & van Vugt, 2018). In virtual 
teams, frequency of e-mail messages, in particular messages with task-related and 
relationship-oriented content increases the likelihood that the sender is perceived as high in 
informal leadership by the other team members (Yoo & Alavi, 2004). Individuals that receive 
high ascriptions of leadership by team members show more behaviors related to effective 
listening, e.g. rephrasing what others say and maintaining eye contact with speakers (Johnson 
& Bechler, 1998). Applying a coding system of emergent leadership, Foti and Hauenstein 
(2007) found associations between four observer coded behavioral dimensions (clarifying the 
situation, developing ideas, facilitating group processes, and influencing others) and received 
ratings of informal leadership. 
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5.3. Longitudinal Developments: Stability and Change of Informal Leadership 
Perceptions 
 So far, only a very limited number of studies analyze longitudinal developments of 
team-level leadership structures. In student groups collaborating over the course of 24 weeks, 
measurements taken at three points during the collaboration (T1 = after 7 weeks, T2 = after 21 
weeks, T3 = after 24 weeks) showed an increase in density of leadership perceptions towards 
the end of the collaboration (Fransen et al., 2015). A study on density of leadership 
perceptions and team learning behaviors across three measurement points showed that teams 
which engaged in learning behaviors, i.e. activities enabling the acquisition, sharing, and 
combining of knowledge, early in their collaboration showed more stability of the leadership 
structure throughout the collaboration (Wang, Han, Fisher, & Pan, 2017).  
In a study on leadership distribution in a management simulation, team-level 
centralization of leadership perceptions significantly decreased over time. The simulation 
took place over the course of a semester and contained eight rounds. The first measurement 
took place after four rounds, i.e. at the midpoint of the collaboration. Teams which showed 
higher levels of intragroup trust at the midpoint of their collaboration were more likely to 
have lower levels of centralization at the end of the team task (Small & Rentsch, 2011). Not 
all longitudinal studies, however showed a significant linear effect of time on centralization of 
leadership perceptions is (Fransen et al., 2018). 
 A longitudinal study measuring dyadic leadership perceptions across eight video 
vignettes of a group discussion implies that leadership perceptions do not necessarily change 
in a linear fashion, but can show discontinuous changes (Foti et al., 2008). A longitudinal 
analyses of an informal leadership social network that the differentiation between 
nominations regarding different types of leadership (relationship leadership and task-related 
leadership) increased over time. At the beginning, raters nominated the same targets for both 
type of leadership, however towards the end of the collaboration they nominated different 
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peers as and task- and relationship leaders (Emery et al., 2013). In a military sample, targets 
with very noticeable and overt attributes (physical abilities) were more likely to receive 
leadership nominations at earlier stages of the collaboration, while targets with more covert 
abilities (cognitive abilities) emerged as leaders in leader stages (Kalish & Luria, 2016). 
Similarly, the role of relations-oriented behavior and task-oriented behavior on leader 
emergence depends on the stage of the collaboration, as task-related behavior becomes more 
relevant in later stages of the collaboration (Bergman, Small, Bergman, & Bowling, 2014) 
.5.4. Summary and Integration  
 Research on informal leadership in teams is diverse and broad. Although giving 
several detailed insights into the effects of specific behaviors as predictors, the body of 
research on observable behavior and informal leadership is limited in its explanatory power. 
The focus is almost exclusively on leader emergence, i.e. the association between observable 
behavior of individuals and the degree of informal leadership that these individuals are 
ascribed by their peers. Therefore, existing evidence provides no insights the relational and 
team-level dynamics of leadership and the meaning of behavior for team adaptation and 
success, which is crucial to identify the link between, team-level behavior and leadership and 
the expected positive outcomes. Furthermore, the individual processing of the behavioral 
information resulting in leadership perceptions has not been attended to so far, as the existing 
observational research is not embedded in information processing theories. Whereas existing 
research shows associations between behavior and leadership perceptions, and, according to 
Shared Leadership Theory, team-level manifestations of leadership perceptions affect team 
outcomes. Although shared leadership research identifies some boundary conditions and 
facilitators for the patterns, the process of emergence of these perceptual patterns remains a 
black box (cf. Guastello, 2007). Therefore, theory-based propositions as well as insights 
linking observable behavior, leadership perceptions and team outcomes are called for.
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Although there is evidence that the development of leadership perceptions depends on 
both the relation between the target and the rater, the individual processing of the behavioral 
information resulting in leadership perceptions has not been attended to. In general, there is 
only little evidence on rater effects on leadership perceptions. According to information 
processing theories (Lord, 1985), the individual cognitive schema have a strong impact on 
how we encode and perceive behavior to produce leadership perceptions, and LSS (DeRue & 
Ashford, 2010) signify very relevant cognitive schemas for team work as they relate to the 
team-level distribution of leadership. Although there is evidence on team-mean levels of LSS 
and team-level networks of perceptions, there are no insights to what extent individually held 
LSS impact the processing and perception of behavior, and the development of leadership 
perceptions. 
Finally, there exist only a few insights into change and adaptation of informal 
leadership in teams across time and tasks. Evidence shows that leadership perceptions on the 
team-level can fluctuate over time within during a collaboration and that the predictors of 
leadership perceptions can change in their strength over time. However, as the theoretical 
framework suggests that adaptation of leadership structures can be vital necessary for team 
success (e.g. Burke et al., 2003), there is still a necessity for more insights into the dynamics 
and facilitators of change in leadership perceptions. 
6. Overview of the Research Program
The first main chapter (chapter 7) attends to the role of observable behavior for 
informal leadership in teams and team success, by integrating evolutionary perspectives on 
the meaning of leadership as behavior for human and pre-human groups, theory and evidence 
on team-level manifestations and adaptation of informal leadership. Although adaptation of 
leadership teams is vital to team success (Burke, Stagl, Salas, Pierce, & Kendall, 2006) the 
distinction between leadership as behavior, e.g. coordination and influencing, and the 
perceptions and judgements of this behavior has been neglected in theory and research. Yet, 
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assessing informal leadership solely through team-member perceptions of leadership and 
ratings of behavior is critical, as it implies risking confounding of behavior and results of 
behavior. Based on Evolutionary Leadership Theory (e.g. van Vugt & Ronay, 2014), my co-
authors and me formulate propositions regarding the effects of team-level structures of 
behavior above and beyond perceived behavior and propositions. Moreover, we draw on 
existing research on behavioral observation (Cook & Meyer, 2017), as well as ethological 
research on leadership in animal groups to develop a methodological framework and 
suggestions for assessing observable behavior for network analysis purposes. 
 The second main chapter (chapter 8) takes a closer look at the role of the individual, 
more specifically how cognitive schema regarding the distribution of leadership impact how 
individuals perceive behavior and informal leadership in teams. The chapter includes an 
empirical study that draws Shared Leadership Theory (Pearce & Conger, 2003) and 
information processing theories of leadership (Lord, 1985; Lord & Maher, 1993) to analyze 
whether some team members are more likely to perceive leadership as distributed within their 
team due to their cognitive schemas, and to which extent the effect of cognitive schemas is 
mediated by the individual perceptions of the distribution of interpersonal behavior. The study 
investigates an individual boundary condition of the process, namely the individual attitude to 
oneself as leader in the group (Scott et al., 2018), in terms of the individual affective 
Motivation to Lead (Chan & Drasgow, 2001). 
 The third main chapter (chapter 9) analyzes the role of objective observable behavior 
in informal leadership perception at the lowest possible level of analysis, the dyadic relation. 
Based on information processing theories (Lord, 1985; Lord & Maher, 1993), my co-authors 
and I investigate the availability of behavioral information through face-to-face contact as a 
necessary as well as the perception of shifts in the teams competence structure as boundary 
conditions for the re-evaluation and adaptation of leadership perceptions when the team is 
faced with a new task.  
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In sum, this dissertation combines theoretical and empirical work focusing on several 
different levels of analysis that distinguish leadership as a phenomenon. Each main chapter 
has a focus on one specific level of analysis. Table 1 shows an overview of the main chapter 
studies, as well as details of the measurement and type of analysis applied in the empirical 
studies. 
Table 1  
Overview of the Main Chapters  
Chapter Type Level in Focus Measurement Type of Analysis 
7 Theory/Conceptual Team - Theoretical 
integration 
8 Empiric/Quantitative Individual (ego) Five points of 
measurement 
across one task 
Mixed Model 
Analysis with 
Longitudinal 
Growth Curve 
Modeling 
9 Empiric/Quantitative Dyad Two points of 
measurements 
across two tasks 
Mixed Model 
Analysis 
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7. Observing Leadership as Behavior– An Evolutionary Approach to Theory and 
Research on Team-Level Leadership Structures 
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Abstract 
Both Shared Leadership Theory and evolutionary theories of leadership emphasize the role of 
team-level patterns of influence on team or group success. Yet, most of the empirical work on 
the effects of shared leadership assesses the concept through patterns of subjective 
perceptions of leadership and behavior. Although these studies give us important insights, 
subjective perceptions of leadership are prone to biases. In this paper, we draw on 
evolutionary theories of the development of leadership in groups and argue that group-level 
patterns of observable behavior have a direct effect on team outcomes above and beyond 
patterns of leadership and behavior perceptions. Based on a brief review of ethological 
assessment methods of leadership in animal groups we derive implications for team 
leadership research methods to test hypotheses on team-level influence patterns and 
performance. Emphasizing the role of interpersonal dyadic level behavior in theory and 
measurement for determining emergent patterns, we propose two options through which 
researchers can assess dyadic or relational behavior in teams: The assessment of directed 
behavior and the assessment of behavior sequences. Furthermore, we illustrate possibilities 
for the implementation of these options in research on both verbal and non-verbal behavior 
and leadership, and the potentials to contribute to multi-level and network leadership research. 
Finally, we discuss how technological advances may be utilized to promote behavioral 
observations in team leadership research. 
Keywords: shared leadership, evolutionary leadership theory, ethology, behavior, observation 
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7.1. Introduction 
Whenever people collaborate, leadership structures form inevitably (van Vugt, 2014). 
With an increasing number of organizations employing autonomous teams (Oh, 2012) such as 
knowledge-based teams with highly qualified members (Carson et al., 2007), leadership in 
teams has gained more attention. Especially in teams without formal leadership hierarchies, 
informal leadership structures, i.e. patterns of social perceptions of leadership in the team 
(Shaughnessy, Treadway, Breland, & Perrewe, 2016), affect group-level outcomes such as 
performance and effectiveness (D’Innocenzo et al., 2014; Drescher, Korsgaard, Welpe, Picot, 
& Wigand, 2014; Wang et al., 2014). Research on leadership in this area has focused mainly 
on shared leadership, that is, the dispersion or magnitude of leadership on the team-level 
(Gockel & Werth, 2010). 
The large majority of studies on shared leadership assesses the construct as perceived 
leadership structures and investigate the impact of leadership perceptions on team 
performance (D’Innocenzo et al., 2014; Wang et al., 2014). However, we argue that our 
understanding of the interpersonal behaviors that constitute leadership that form the basis of 
any perception is lacking in research on leadership structures. To utilize, foster, and support 
informal leadership structures in teams, we propose that researchers and organizations need to 
understand the processes of their emergence and their development in terms of actual, 
occurring and observable behavior. Therefore, we review theory and research on shared 
leadership, evolutionary theories of leadership, and ethological research on leadership in 
animal groups to inform organizational research on the interpersonal observable micro-level 
behaviors that are associated with leadership emergence.  
Both Shared Leadership Theory (Pearce & Conger, 2003) and Evolutionary 
Leadership Theory (van Vugt & Ronay, 2014) attribute a key role of behavior on team or 
group success. Evolutionary Leadership Theory argues that leadership originated as a 
mechanism for solving coordination problems and that leadership among our early ancestors 
Observing Leadership as Behavior 
47 
was dynamic, shared, and context-specific. The theory proposes changes in leadership 
structures on the basis of context-specific qualification of group members, which indicates a 
decision-making process based on behavioral information and processes of reciprocal 
exchange (Burke et al., 2003; Price & van Vugt, 2014; van Vugt & Ronay, 2014). These 
assumptions are also fundamental to current relational theories of leadership (DeRue, 2011; 
DeRue & Ashford, 2010; Uhl-Bien, 2006) and shared leadership (Pearce & Conger, 2003). 
 Although the development and dynamics of such interpersonal exertion of influence 
are the key components of shared leadership theory, there is little insight into how dyadic 
behavior affects subsequent perceptions of behavior, leadership judgements, and how these 
emerge into higher-level or team-level structures, and how these structures of behavior impact 
team outcomes. In a nutshell, we thus criticize that research on shared leadership does not 
distinguish between actual behaviors, their perception, and subsequent attributions of 
leadership, echoing similar criticisms in research on leadership styles (van Knippenberg & 
Sitkin, 2013). We therefore turn to ethological research, which identifies group leadership 
structures in terms of clearly defined behavioral indicators, and which studies how these 
structures contribute to the groups’ survival (King & Sueur, 2011). A brief review of 
ethological research provides important implications on how to include relational or dyadic 
level of behavior in conceptualizing leadership. On the basis of these arguments, using 
examples from emergent leadership research (Sanchez-Cortes et al., 2013) and ethology (e.g. 
Couzin, Krause, Franks, & Levin, 2005) we propose extending current theories on (informal) 
team leadership by (a) decoupling observable behavior from its perception, (b) by focusing on 
dyadic network-type structures and (c) by incorporating temporal sequential aspects. We 
formulate according propositions, discuss methodological implications, and discuss how these 
can be applied to the study of verbal and nonverbal leadership behavior. Furthermore, we 
discuss how our theoretic and methodological contributions can inform using automated 
computer-based capture of social interactions, i.e., social sensing (Cook & Meyer, 2017; 
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Frauendorfer, Schmid Mast, Nguyen, & Gatica-Perez, 2014; Schmid Mast, Gatica-Perez, 
Frauendorfer, Nguyen, & Choudhury, 2015) in the context of leadership research. 
In sum, we emphasize the importance of the distinguishing between different levels of 
actual observable behavior, as well as between actual behavior, individual perceptions of 
behavior, and the resulting individual perceptions of leadership. By re-defining shared 
leadership as a group-level pattern of as observable dyadic behavior, we seek to make three 
main contributions: First, building on multi-level and network theories of leadership 
processes, we make a theoretic contribution by developing a more fine-grained understanding 
of leadership in teams on the basis of observable dyadic behaviors and by setting an according 
research agenda on the basis of our propositions. Second, on a methodological level, we 
provide suggestions regarding the design of leadership behavior studies, and design of 
behavioral coding systems for studying leadership processes. Third, we make suggestions for 
the analysis and reanalysis of behavioral data in terms of social networks and multi-level 
models allowing for high-resolution analyses of team processes. 
7.2. Shared Leadership in Teams: The Role of Interpersonal Behavior 
Leadership is vital for the success and performance of teams in many ways. While the 
impact of formal team leaders possessing decision-making authority and formal power has 
been widely researched (Burke, Stagl, Salas, et al., 2006; Hackman & Wageman, 2007), there 
is a newer focus of attention on leadership processes within teams and among team members 
(Zhu et al., 2018). While a vast amount of research on leadership within teams and among 
team-members attends to teams that are autonomous or leaderless (Bass, 1951; Oh, 2012; 
Taggar, Hackett, & Saha, 1999), leadership among team members (horizontal leadership) also 
develops in the presence of a formal leader or formal leadership hierarchy (vertical 
leadership) (Pearce, 2004). Importantly, this research indicates that leadership among team 
members can explain team performance beyond the effects of formal leadership (Ensley, 
Hmieleski, & Pearce, 2006; Pearce & Sims, 2002). 
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Interpersonal behavior plays a key role in theories attending to leadership among team 
members: The idea that leadership is produced of and enacted through interpersonal behavior 
between at least two actors is a core assumption in Relational Leadership Theory (RLT, Uhl-
Bien, 2006), Adaptive Leadership Theory (ALT, DeRue, 2011; DeRue & Ashford, 2010) and 
Shared Leadership Theory (SLT, Pearce & Conger, 2003). RLT construes leadership as social 
influence in specific relations: Interpersonal behavior creates leadership perceptions in the 
form of relational ties, which, in turn, provide context to the interpersonal behavior through 
the establishment of norms (Uhl-Bien, 2006). Similarly, ALT construes dyadic actions and 
reactions and the resulting unique dyadic relation as the basis of leadership identities (DeRue 
& Ashford, 2010).  
Shared Leadership Theory (SLT, Pearce & Conger, 2003) proposes effects of 
leadership among team members on team outcomes such as performance and effectiveness. 
It’s definition of shared leadership focuses on behavior, describing it as “a collaborative, 
emergent process of group interaction in which members engage in peer leadership while 
working together” (Cox et al., 2003, p. 53), “a team interaction process that involves 
behaviors in the domain of leadership” (Perry, Pearce, & Sims Jr., 1999, p. 38), and as a 
process in which team members “actively and intentionally shift the role of leader to one 
another as necessitated by the environment or circumstances in which the group operates” 
(Pearce, Hoch, Jeppesen, & Wegge, 2010). To determine and describe shared leadership and 
the influence among team members, researchers often describe the emergent group-level 
patterns of influence with social network analysis (Fransen et al., 2015; Gockel & Werth, 
2010; Mayo et al., 2002). The resulting patterns of influence processes impact affective, 
behavioral and cognitive team processes and outcomes (Cox et al., 2003). 
The focus of SLT on shifting leadership roles and interaction processes “involving” 
leadership behavior (see above) does not imply whether these roles and behaviors are enacted 
solely through overt behavior, or whether they imply perceptions or assessments of leadership 
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behavior. Empirical research on shared leadership and team performance operationalizes the 
shared leadership mostly through team members’ subjective perceptions of leadership 
behavior (D’Innocenzo et al., 2014), while the specific interactions and behaviors resulting in 
these perceptions are not directly examined (Small & Rentsch, 2011). However, the focus on 
perceptions as main source for the assessment of a dynamic and behavioral concept leads to 
several issues regarding the core propositions of SLT. 
First, verbal and nonverbal behaviors influence leadership perceptions, as several 
studies on the relationships between more basic observable behavioral cues, such as non- or 
paraverbal behavior, and leadership perceptions show (Bass, 1951; Burroughs et al., 1973; 
Howells & Becker, 1962; Karakowsky & Siegel, 1999; Sanchez-Cortes et al., 2013). 
However, leadership ratings or perceptions are also the result of biased and subjective 
information processing (Lord, 1985), including cognitive categorization processes which may 
impact both the individual leadership ratings (Cronshaw & Lord, 1987; Shondrick & Lord, 
2010) and patterns of leadership perceptions (DeRue & Ashford, 2010; Wellman, Ashford, 
DeRue, & Sanchez-Burks, 2014). Using ratings of more specific leadership behaviors instead 
of broader leadership ratings (Small & Rentsch, 2011) can also not prevent potential biases 
entirely. Factors such as ascribed social status of the target by the rater (Lynn Shollen, Cryss 
Brunner, Shollen, & Brunner, 2016) and rater characteristics (Bono, Hooper, & Yoon, n.d.; 
Schyns & Felfe, 2006; Schyns & Sanders, 2007) and performance cues (Lord, Binning, Rush, 
& Thomas, 1978) affect ratings of leader behavior. Differentiating between actual exertion of 
influence and ascription of status is crucial, as team members may also ascribe status to others 
based on their dominance (Cheng et al., 2013). In contrast to prestige, i.e.,  social status on the 
basis of behaviors indicating show skills, knowledge, and competence, status based on 
dominance is caused by intimidation and coercion behaviors (Cheng et al., 2013). These 
different behaviors can have different effects on performance and perception depending on 
the context and setting (Cheng, Tracy, & Henrich, 2010). 
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Second, using individual perceptions as the basis for team-level networks of influence 
changes the meaning of dyadic ties within these networks. Asking an individual to rate all of 
the team’s members’ leadership or leadership behaviors in a round-robin style questionnaire 
results in n ( = number of team members) individual-level networks (cf. Hobson et al., 2013) 
which are then used to compile a single team-level network. Conceptually, the ties in the 
team-level networks (e.g. A - B) should reflect the influence exerted in the dyad of team 
members A and B. The ties in the perceived individual-level network, however, represent a 
summary and interpretation of all leading or influencing behaviors of the respective target that 
were perceived and encoded by the rater. To give an example, if a team member A influences 
a team member B in a very salient and visible way, this can lead to him or her being rated 
higher in leadership by members C and D, although A might have never exerted influence 
towards C and D. This incongruence between theoretical construct and construct 
measurement is especially probable when using leadership behavior questionnaires, such as 
the LBDQ (Stogdill, 1963), as they ask the rater to estimate the level to which a certain 
behavior was shown by the target in the context of the entire team’s collaboration. 
Nevertheless, for the calculation of team-level shared leadership, these ties are treated as 
dyadic influence behaviors. Although the specification and formulation of the applied rating 
instrument might diminish this possible bias, it is questionable whether the ties in network 
based on perceptions adequately represent directed influence instead of general impressions. 
Third, shared leadership is supposed to by dynamic, meaning that not all members of 
the team exert influence simultaneously all the time. Instead, leadership influence is supposed 
to shift among team members according to the skills needed for specific tasks or challenges 
(Aime et al., 2014; Burke et al., 2003). A team’s ability to adapt and change its leadership 
structure may in fact have an advantageous effect on team performance (Carter & Dechurch, 
2012), for example when confronted with unexpected challenges or changing environments 
(Kozlowski, Watola, Jensen, Kim, & Botero, 2009; Uhl-Bien, Marion, & McKelvey, 2007). 
Observing Leadership as Behavior 
 
52 
Insights into the interpersonal behaviors that shape and define theses relations are therefore 
crucial to understand and support not only the initial emergence of shared leadership, but also 
its further development, in terms of change, adaptation and learning (Burke et al., 2003; 
Drescher et al., 2014). It is however questionable whether theses dynamics can be adequately 
quantified in terms of interpersonal perceptions. Due to information processing and cognitive 
categorizations, interpersonal perceptions can change much slower than actual behavior and 
tend to remain relatively stable across time and contexts (Lord, 1985). Furthermore, temporal 
delays between the actual behavior and ratings of behavior can lead to biases (Rush, Phillips, 
& Lord, 1981).  
In sum, while Shared Leadership Theory proposes important effects of a team’s 
influence structure on team outcomes, assessing the degree of shared leadership solely 
through perceptions is problematic. We thus turn to evolutionary end ethological research on 
leadership behavior for ideas on separating observable leadership behavior from its perception 
in the following. 
7.3. Propositions 
In conclusion, behavioral patterns are highly likely to have had direct effects on the 
success of human ancestors living in groups, just as they still have a direct effect on the 
survival of animal groups today. Though behavioral patterns impact perceptions of leadership 
through information processing, actual behaviors and their perception need to be carefully 
distinguished from each other, in theorizing as well as empirical testing of theories. 
Methodologically, the validity of using questionnaires assessing leadership perception for 
operationalizing actual leadership behavior is disputable (Hoption, 2015; Keller Hansbrough 
et al., 2015; van Knippenberg & Sitkin, 2013) as they measure perceptions and memories of 
behavior which tend to be biased. As evolutionary theories imply that coordination in 
ancestors required rapid, reactive behavioral interactions, a dependency on accurate cognitive 
encoding and memory on group success would have been detrimental.  
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While undisputedly having an impact on team outcomes, team-level patterns of 
leadership perceptions as well as perceptions of leadership behavior are more likely to be one 
of the cognitive outcomes of shared leadership (cf. Cox et al., 2003) than its manifestation. 
Parallel to recent critiques on other forms of leadership behavior (van Knippenberg & Sitkin, 
2013), we argue that by assessing a behavioral influence process through perceptions of 
leadership and perceptions of leadership behavior, research confounds shared leadership  with 
its effects. Instead, in order to examine the effect of different leadership patterns on team 
performance, leadership should be assessed as objectively as possible, namely in terms of 
networks of “verbal and non-verbal visible conduct and interaction” (Meyer et al., 2016, p. 2). 
In sum, we propose that structures or patterns of visible conduct and interaction affect team 
outcomes, and that they do so beyond structures derived from perceptions of leadership 
behavior. We propose: 
Proposition 1: Team-level network structures of observable behavioral interactions explain 
variance of team performance 
Proposition 2: Team-level network structures of observable behavioral interactions explain 
variance of team performance above and beyond network structures that are based on 
perceived behavior or perceived leadership 
Moreover, while dynamic shifts in the influence pattern according to changing tasks 
and challenges are supposed to positively affect group performance in work teams (Burke et 
al., 2003), they are likely to have been crucial for survival for human ancestors as they had to 
move safely and react to unforeseeable immediate danger. As we argued above, adaptation 
and change are more likely to be visible in actual behavior, given that its perception, 
encoding, and evaluation are slower. We therefore propose: 
Proposition 3: Adaptivity of team-level network structures of observable behavioral 
interactions explain variance of team performance  
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Propostion 4: Adaptivity of team-level network structures of observable behavioral 
interactions explain variance of team performance above and beyond changes in network 
structures that are based on perceived behavior or perceived leadership. 
 Describing shared leadership as group-level networks of behavior and testing the 
proposed effects on team performance has important implications for the development of 
hypotheses, design of studies and assessment of behavior. Researchers have to formulate 
hypotheses about specific, observable behavior and the effects on performance, which 
requires carefully considering how the exertion of influence expresses itself in observable 
verbal or nonverbal behavior. A vast amount of leadership research has attended to the 
behavioral antecedents of leadership perceptions providing important insights into the 
association between actual observable behaviors and leadership emergence (in terms of 
perceptions), which can provide a starting point for the formulation of direct effects (Table 2). 
Additionally, there exists a number of behavioral coding systems for the observation of 
leadership behavior which were designed to determine the degree to which individuals in 
groups exhibit leadership (see Cook & Meyer, 2017, for a review). Interaction process 
analysis (IPA, Bales, 1950) was the first tool to investigate and measure the functional 
components of verbal interactions in the context of leadership. Bales proposed that verbal 
exchanges in task groups and situations have two distinct fundamental functions: Structuring 
taskwork (“task-orientation”, which he sub-divided into giving vs. soliciting information or 
guidance, i.e., trying to answer and asking questions) and socio-emotional regulation, which 
can be divided into positive and negative socio-emotional expressions. These two broad 
functions – exchanging task-relevant information and expressing feelings - have also been 
called task-oriented behaviors and relationship-oriented behaviors (Schermuly & Scholl, 
2012). Further discussion coding schemes built on this taxonomy and added further 
categories. For example, KONFKOD (Fisch, 1994) added structuring statements, a sub-
category of task-orientation aimed at structuring the discussion; Act4Teams (e.g. Kauffeld, 
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2006) provided more fine-grained sub-categories, and the Discussion Coding System 
(Schermuly & Scholl, 2012) allowed coding a single speech act into multiple categories while 
adding dominance and affiliation scales.  
Table 2 
Examples of Behavioral Assessments in Informal and Emergent Leadership Research  
(not including observations based on structured coding systems) 
C: Assessment through multiple behavioral codes 
These coding schemes have been applied in the context, and some coding schemes 
have been developed specifically for this research context (for a review, see Cook & Meyer, 
Source Behavior Assessment Level 
Bass (1951) Speaking time Individual 
Burroughs at al. 
(1973) 
Speaking time 
Eye-gaze received 
Individual  
Dyadic 
Gerpott et al. 
(2018) 
Posture (C) 
Facial expression (C) 
Eye-gaze received 
Individual 
Individual 
Dyadic 
Howells & Becker 
(Howells & 
Becker, 1962) 
Seating position Individual 
Juola (1957) Speaking time Individual 
Karakowsky & 
Siegel (1999) 
Speaking time  Individual 
Moore & Porter 
(1988) 
Speaking time 
Use of horizontal space 
Use of vertical space (standing up) 
Physical intrusions (touching or hitting 
someone else) 
Verbal interruptions 
Self-touching  
Individual 
Individual 
Individual 
Individual 
Dyadic 
 
Dyadic 
Individual 
Mukherjee (2016) Batting Partnerships (Cricket) Dyadic  
Porter (1985) Speaking time  
Number of successful interruptions  
Individual 
Individual 
Sanchez-Cortes et 
al. (2013) 
Speaking length 
Speaking turns 
Speaking interruptions 
Eye-gaze received  
Eye-gaze given 
Individual  
Individual 
Dyadic 
Dyadic 
Dyadic 
Ward (1968) Seating position Individual 
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2017). These include the Leader Behavior Rating System (LBRS, Rice & Chemers, 1975), the 
Leadership Observation System (LOS, Luthans & Lockwood, 1984), and the Observational 
Inventory of Leader Behaviors (OILB, Eby, Cader, & Noble, 2003). These coding systems all 
contain categories for verbal task- and relation-oriented behaviors and add other leader-
specific categories. Among these other categories, a category for initiative taking is the most 
common one (Cook & Meyer, 2017). 
In an experimental study in two-person dyads where one person assumed the role of 
the formal leader when working on a task, Schermuly & Scholl (Schermuly & Scholl, 2011) 
found that leaders are characterized by more structuring statements in comparison to their 
subordinates. In another lab study, Meyer and colleagues (2016) found that leaders’ question 
asking – i.e., task-oriented behavior – was associated with higher levels of team performance. 
Similarly, a recent study that employed the Act4team coding scheme to analyze interactions 
in project groups without a formal leader (Gerpott, Lehmann-Willenbrock, Voelpel, et al., 
2018) found that task-oriented communication predicted emergent leadership across three 
measurement time points, and that relations-oriented communication gained importance for 
leadership emergence over the course of measurements. Thus, the content and timing of 
verbal communication play a role. Hence, researchers can draw on a strong body of empirical 
evidence when formulating hypotheses on the effects of behavior networks.  
Regarding study design, and methodology, analyzing group-level networks of 
behavior, implies certain requirements in terms of data hierarchy, as behavioral information 
and information about changes in behavior needs to be assessed on the dyadic level. Yet, with 
a few exceptions, most studies focusing on observable team leadership behavior either assess 
behavior on the individual level or aggregate dyadic behavioral data to the individual level for 
analysis. As an example, Sanchez-Cortes et al. (2013) assessed behavioral processes on the 
dyadic level by eliciting co-occurring behavior of two team-members (seconds of speaking 
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while being looked at). However, the data was aggregates to a value on the individual level 
(seconds, that the individual was looked at while speaking).  
While communication research offers some remedies, i.e., by examining networks on 
the basis of verbal or computer-mediated communication (Argote, Aven, & Kush, 2018; 
Sauer & Kauffeld, 2013), it typically focuses less on leadership and influence, and more on 
information sharing (but see Sauer & Kauffeld, 2015). In the following section, we thus turn 
to a field of research that has been attending to the effects of leadership, framed and 
determined solely by interindividual behavior, on group success, therefore providing 
important implications for shared leadership researcher. 
7.4. Leadership Assessment in Ethology  
In most animal species, the coordination of the group through certain individuals is of 
great importance for understanding animal group phenomena (Boos, Pritz, Lange, & Belz, 
2014). In ethological studies on animals, researchers have to observe animals’ physical 
behavior to determine the leadership structure of animals in groups. While evolutionary 
theories of leadership (see above) assume that leadership includes multiple domains such as 
dealing with inter- and intragroup aggression (van Vugt et al., 2008), ethological research 
focuses on group movement as context when assessing leadership. A review on ethological 
measurement of leadership in animal groups (Cook, 2014) describes two major means of 
operationalizing leadership in animal groups, namely assessment via observation of 
movement orders, and observation and recording of movement initiation success. 
Studies applying the observation of movement order record the position of an 
individual animal during an ongoing or elicited collective movement as an indicator for 
leadership. From these recordings, researchers can apply the movement rank position of 
individual animals at one or multiple occurrences for further analysis as ordinal scaled values 
or to calculate the probability of occupying a front position. Another possibility is to define 
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cut-off values to group individual animals as either leaders or followers (or neither) (Cook, 
2014). 
Methods of movement initiation concentrate on the beginning of collective 
movements, i.e.,  “a group of animals that decide to depart/move quite synchronously, move 
together in the same direction (which implies the animals have a choice between different 
alternatives) and maintain cohesion until the group stops moving or starts a new activity, all 
resulting in a change of location” (Petit & Bon, 2010, p. 635). These measures focus on the 
success of an “initiator”, i.e. an individual carrying out a leading attempt by moving away 
from the group. To identify an individual as initiator, most studies required the animal to 
travel a certain distance without returning (see Table 3 for examples) (Cook, 2014).  
Operationalizations of leadership based on movement initation often require the initiation 
attempt to be successful, i.e. whether the individual showing the initiation attempt succeeds 
by recruiting other animals that follow (Cook, 2014; King, 2010; Petit & Bon, 2010). 
Depending on the context of the study and the researches animal species, success is 
determined by detailed criteria, e.g. “the number of animals following the initiator, as well as 
specific time spans during which following behavior has to occur” (Cook, 2014, p. 8). Table 3 
shows examples of the definition of initiation success in ethological leadership studies 
According to the review, in all studies that analyzed movement initation, the observers 
noted both the identity of the leader or initiatior, as well as the identity of the followers, 
resulting in dyadic data for each instance of movement initiation. While the data is often 
aggregated to the individual level for further analysis, several studies used information on 
leading and following in animal dyads as indicators of weighted and directed ties in social 
network analysis (Cook, 2014; Croft, James, & Krause, 2008; King, Sueur, Huchard, & 
Cowlishaw, 2011; Ramseyer, Boissy, Dumont, & Thierry, 2009) 
Although the underlying definitions of leadership vary, in zoological and biological 
studies, a leading individual is often defined by its role regarding collective movements.. 
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Whereas the specific measurement methods of leadership differ across species and studies, 
with a few exceptions, most studies utilize some form of spatial position of individuals in 
comparison to the group as the main indicator for leadership (Cook, 2014).  
Table 3 
Examples of Criteria for Initiation Attempts and Initiation Success in Ethological Leadership 
Studies (cf. Cook, 2014) 
 
Ethologic research thus demonstrates that, when assessing leadership, the observation 
is not limited to the behavior of a single individual. Instead, behavior is observed and 
evaluated in the context of the behaviors of the other group members. When using the 
initation of collective movements as an indicator of leadership, an individual is denoted as a 
leader when it succeeds in recruiting followers. Observing solely the individual animal would 
only give information on the number of initiation attempts, but not on their rate of success. In 
studies including the movement orders in terms of ranks, the rank differences between two 
animals also provide information on the dyadic level. 
Study Observed animals 
Initiation attempt 
criteria: 
Distance / time 
travelled 
Initiation success 
criteria 
Jacobs et al. 
(2008) 
Brown lemurs 
Eulemur fulvus fulvus 
 
10 m / 40 s ≥ 1 animal following 
for at least 5 m within 
15 minutes 
 
Leca et al. 
(2003) 
Capucin monkeys 
Cebus capucinus 
 
10 m / 40 s ≥ 3 animals following 
within 15 minutes and 
reaching the initiator’s 
goal area 
 
Sueur et al. 
(2009) 
Tonkean macaques 
Macaca tonkeana 
 
10 m / 40 s ≥ 1 joiner within 5 
minutes 
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7.5. Leadership as Dyadic Ties: Implications for the Assessment of Behavior-based 
Networks  
The previous overviews of current methods in shared leadership research and 
leadership assessment in ethological studies can help researchers with answering the question 
of how to operationalize leadership as a relational process that allows the analysis of group-
level patterns. So far, we identified interpersonal behavior as the basis for leadership in 
general and shared leadership in particular (e.g. Cox et al., 2003; Spisak, Nicholson, & van 
Vugt, 2011). By differentiating between behavior, perceptions of behavior, and perceptions of 
leadership, we further identified methodological issues in shared leadership research. 
Furthermore, most of the research on the role of behavior for individual leader emergence 
studies assess and analyze behavioral data on the individual level (Table 2). Yet, these studies 
provide important implications regarding which behaviors to look for when assessing 
interpersonal influence.  
As shared leadership research requires the analysis of networks based on behavior, 
behavior needs to be assessed on the lowest network level, the dyad. In this section, we turn to 
specific examples from research on behavior and leadership perceptions, as well as ethology 
to formulate options for the assessment of dyadic behavior for shared leadership research. 
Their specific applicability depends on the exact type of behavior in the focus of the study. To 
illustrate the application possibilities in different behavioral contexts, we give examples for 
both verbal and nonverbal behavior for each principle by using the example of a hypothetical 
laboratory situation. As a hypothetical study setting, we chose an observational study with a 
group discussion including four individuals called Alex, Rebecca, Michael, and Anne. The 
participants sit around a table and work on a group task.  
7.5.1. Behavior directions 
 In ethology, a following behavior cannot be determined without the information about 
the direction in which the animal is headed, i.e., the direction of the initiating animal. 
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Similarly, individuals in a group situation rarely exert behaviors in a social vacuum. Basic 
models of communication feature both a sender and receiver for each communication act 
(Shannon, 1948). Similarly, in animal communication networks, an act of communication 
requires a sender and a receiver (Bode, Wood, & Franks, 2011). A communication network is 
determined by the quantity of senders and receivers “sharing the same active signaling space” 
(Matos & Schlupp, 2006, p. 63), for example a team within an organization. Coding both 
sides of a communicated message is a core element of structured discussion coding systems 
(Bales, 1950; Schermuly & Scholl, 2011).  
While the dyadic perspective of sender and receiver is easy to understand in verbal 
communication (e.g. Sauer & Kauffeld, 2013), it may not be as obvious in other types of 
behavior. Here, directed behaviors can be understood as having a more basic meaning of 
actual physical direction. In their study on multimodal behavior and leadership emergence, 
Sanchez-Cortes et al. (2013) assessed the directions of the participants’ visual gazes. Through 
video analysis of head postures, the authors determined the participants’ gaze directions and 
included this data into the analysis in the form of individual-level values. Turning back to our 
example of the four participants in the laboratory, the setup employed by Sanchez-Cortes et 
al. (2013) would deliver data on how often the gaze of each of the participant was directed at 
each other participant. Instead of aggregating the data to the individual level, the dyadic 
values can be used as weighted social network ties as depicted in Figure 5. In this case the 
direction of the ties would correspond to the direction of gaze and the thickness of the ties 
would correspond to the number of frames in which one individual was the target of the visual 
gaze. An absence of a directed tie implies that there has been no gaze at all in that direction 
between a respective dyad. In this example, Anne would be the main target of gaze by Alex, 
who looks less at Rebecca and not at Michael at all. Hence, including behavior directions 
would allow the formulation and testing of theories that include both the dyadic, individual 
(or-egocentric), and team level (cf. Hobson et al., 2013)  
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Figure 5. A hypothetical social network of dyadic behavior within a four-person group 
 
Although the general idea seems simple, assessing the intended target or receiver of a 
behavior can pose a challenge to researchers. In both examples given in Table 4, the case is 
quite clear. In the example for verbal behavior, the intended recipient’s name is explicitly 
stated. Similarly, certain non-verbal behaviors can by explicitly directed at a certain 
individual, such as the focus of gaze or handing over an item to another team member. Here, 
we can draw interaction coding systems for observational research, that include the coding of 
the recipient for the analysis of verbal behavior (Bales, 1950; Schermuly & Scholl, 2012). 
However, in research reality the intended recipient, or “who to whom” (Bales, 1950, p. 47) is 
not always explicitly stated or easy to identify. The Interaction Process Analysis (IPA Bales, 
1950) describes the target as the focus “which the actor aims to affect or change, or which is 
affecting and changing him, and to which he is therefore giving primary attention in the 
present momentary act” (p.47). In the Discussion Coding System (DCS) by Schermuly and 
Scholl (2012), which is partly based on Bales’ IPA, observers need to consider the content, 
but also the speaker’s posture and line of gaze when coding the receiver. The observers need 
to consider both verbal communication content and non-verbal behaviors in parallel, hence 
conducting a multimodal analysis (Sanchez-Cortes et al., 2013) during the coding procedure.  
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Although assessing directed behavior requires the simultaneous observation of 
multiple individuals in order to derive information about the receiver or target (e.g. by 
determining the other individuals’ spatial positions), observers focus on the behavior of one 
single individual at a time. Depending on the behavior which is in the researchers’ focus, they 
need to define rules for the identification of the recipient and consider the assessment of 
additional types of behaviors.  
7.5.2. Interpersonal behavior sequences 
While behavior directions assess the behavior of one individual at a time, there is also 
the possibility to sample and analyze temporal sequences of dyadic behavior. Sequential data 
carry information about contingencies between multiple behaviors and can be used to detect 
and analyze patterns of behavior. Within a social interaction (such as leadership), 
interpersonal sequences of behavior, i.e. the associations of the actions of at least two 
individuals can facilitate the analysis of interpersonal processes of influence (Bakeman & 
Gottman, 1997). Although sequences can include the observation of a larger number of 
behaviors within a dyad, they are best explained by two-step sequences reflecting transitions 
between an initiator and a respondent and in which an observable action of the initiator is 
succeeded by an observable reaction of the respondent (Dagne, Howe, Brown, & Muthén, 
2002). To give an example from ethology, a dyadic event sampled via behavior sequences is 
the successful recruitment of a follower among lemurs (Jacobs et al., 2008). In this case, the 
behavior of the initiator is the departure from the group, moving a distance of at least 10 
meters within a timeframe of 40 seconds. The other animals in the group can react to the 
initiators behavior by either following or not following (Jacobs et al., 2008).  
In terms of sequential analysis, both the initiator and the respondent have a choice of 
behaviors (Dagne et al., 2002). Observers can extract dyadic behavioral information from the 
occurring combinations of behavior. In human interaction analysis, behavior sequences are 
often described as an individual’s act which is followed by another individual’s reaction 
Observing Leadership as Behavior 
 
64 
(Fairhurst & Uhl-Bien, 2012; Weick, 1979). The formulation of sequences is included in 
several interaction analysis approaches, e.g. the Interaction Process Analysis (IPA, Bales, 
1950) and the Discussion Coding Scheme (Schermuly & Scholl, 2011). In both coding 
systems, the co-occurrence of succession of certain categories can be coded as a dyadic event. 
Table 4 shows an example of a dyadic verbal behavior based on both coding systems (Bales, 
1950; Schermuly & Scholl, 2011): One team member makes a suggestion, which is followed 
by agreement of another.  
Table 4 
 Verbal and Non-verbal Examples of Dyadic Behavior 
 
Regarding the individual behavior sequences necessary for an agreement to occur, a 
verbal statement by the initiator (Michael) is followed by a verbal statement of approval or 
consent by Anne, the respondent. It is important to note that each individual in the group can 
function as the initiator and respondent within an interpersonal sequence. Additionally, the 
behaviors of the initiator and the respondent do not necessarily need to differ (Dagne et al., 
2002). 
By defining and assessing behavior sequences, researchers can formulate dyadic 
behavioral events including but not limited to turn-taking (the simple act of a change of 
speaker from A to B), agreement, and rejection (Atkinson & Heritage, 1984; Bakeman & 
Gottman, 1997; Bales, 1950; Schermuly & Scholl, 2011). In leadership research, the 
application possibilities include analyzing sequences of verbal behavior and nonverbal 
 verbal 
 
nonverbal 
Behavior 
directions 
 
Alex: “Rebecca, what do you think?” 
 
Rebecca’s looks at Alex 
Behavior 
sequences 
 
Michael: “I think we should try this 
out”  
Anne: “I agree” 
Michael crosses his arms in 
front of his chest.  
Two seconds later Anne 
crosses her arms in front her 
chest. 
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behavior. Examples for dyadic behavioral events based on nonverbal behavior are mimicry, 
the amount of postural mirroring within a dyad (Meyer et al., 2016), and proxemics, in which 
the physical distance between two individuals is captured (Cristani et al., 2011). An example 
for mimicry behaviors is described in Table 4. Proxemics represent a special form of behavior 
sequences as it does not imply a temporal delay between initiator and respondent behavior but 
rather a co-occurrence of spatial behavior within a dyad. Using a very simple example from 
ethology, the ties in Figure 2 could also represent following of movement initiation, where the 
tie direction implies who follows whom to a location within a lab. In this case Michael would 
physically follow Anne the most, compared to Rebecca and he would follow Alex to a much 
lesser extent. These dyadic ties of physical following could predict Michael’s dyadic 
perceptions of leadership towards his three team colleagues as well as the distribution of his 
leadership perceptions. 
Finally, it is important to note that sequences do not necessarily need to be limited to 
one behavioral mode. By assessing the simultaneous occurrence of verbal behavior of one 
individual and non-verbal gazing behavior of another individual, Sanchez-Cortez and 
colleagues (Sanchez-Cortes et al., 2013) demonstrated the formulation of a multimodal 
behavioral approach. Existing research on behavior and leadership perceptions has linked 
both nonverbal and verbal behaviors to perceptions of leadership (Table 1), and theories on 
the development of leadership in teams imply that while influence attempt can be 
communicated verbally, nonverbally, and with different degrees of visibility and clarity 
(DeRue & Ashford, 2010), it seems only logical that the effect that such an attempt has on 
another person is not necessarily observable in the same way. Focusing on one type of 
interaction only lead to overlooking important behavioral processes within a dyad. For 
example, when focusing on verbal communication, nonverbal reactions of a team member to 
a verbal statement, question or proposition of a team member B could be overlooked. In the 
verbal example described in Table 4, Michael’s proposition could also be followed by Anne 
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starting to actively put Michael’s proposition in action, instead of verbally agreeing. 
Therefore, considering that individuals can have important nonverbal reactions to verbal 
actions (and vice versa) we propose that researchers carefully consider a wide variety and 
combination of behavioral channels.   
7.5.3. Compiling dyadic behavior to the group level 
In the previous sections, we introduced the assessment of behavior and direction and 
sequences as possibilities for capturing dyadic behavior. Depending on the focal behavior, 
researchers should consider including at least one of the two options in their study to capture 
relational dynamics. Datasets generated by either recording directed behaviors or behavior 
sequences (or a combination of both) can be presented and analyzed in the form of social 
networks. Returning to our hypothetical laboratory situation, the assessment of each of the 
four examples from Table 4 would result in a social network consisting of four nodes (Figure 
2). In this example, the different line thicknesses represent the weight of the relational ties. 
The weight can be determined in multiple ways, such as the number of occurrences or overall 
duration of a behavior or behavioral sequence. Using the directed gaze (Table 4) as a specific 
example, a thicker tie, such as the one from Michael to Anne, signifies a higher occurrence of 
gazes compared to a narrower tie (such as from Michael to Alex). The absence of a tie would 
signify that no gaze has occurred between the subjects during the sampling.  
Researchers may also include directed behaviors in the definition of a behavioral 
sequence. To extend the previous example, a sequential behavioral event of mutual gaze could 
be defined as a sequence in with the initiator’s gaze on the respondent is followed or overlaps 
with a reciprocal gaze by the respondent towards the initiator. Depending on the focus of 
research, there are multiple possibilities to construct a social network from the behavioral 
data. An undirected and unweighted network can include only information on whether a 
mutual gaze occurred or not and between which individuals (nodes) it occurred.  
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In an undirected weighted network, the weight of the ties could represent the frequencies of 
events of mutual gaze. Finally, a weighted and directed network as depicted in Figure 3 may 
represent the frequency of mutual gazes and additionally state which individual initiated the 
dyadic event, for example by being the first one to direct the gaze to the respondent. Although 
the level of informational detail varies, all networks would contain behavioral dyadic data. 
The type of network may also depend on the specific sampling method. If the observers apply 
one-zero sampling, meaning that they record the occurrence of a behavior (or behavioral 
sequence) as occurring or not occurring within a specific sample periods (Altmann, 1974), for 
example per minute, each minute sample could be represented by an individual network.   
7.6. Discussion  
Shared Leadership Theory proposes effects of patterns of influence on team 
performance, yet it is mostly assesses as patterns of perceived behavior or leadership 
perceptions (Pearce et al., 2010). As theories on the evolutionary development of leadership 
imply that leadership developed as group-level patterns of coordination emerging from simple 
behavioral interactions between individuals of a group (van Vugt & Ronay, 2014; Wilson, 
2000), this paper proposed that group-level networks of observable verbal and nonverbal 
behavior impact group success in terms of team performance beyond the effects of perceived 
leadership and behavior. Ethological studies give important implications on how researchers 
can design and conduct observational studies to study the emergence and development of 
leadership in teams. 
7.6.1. Theoretical implications 
This paper contributes to Shared Leadership Theory through its emphasis on the 
distinction between shared leadership as a behavior, individual perceptions of behavior, and 
perceptions of leadership. Shared and emergent leadership research provide very detailed 
insight into which nonverbal and verbal behaviors lead to perceptions of leadership (Table 1), 
and the effect of patterns of leadership perceptions on team performance (D’Innocenzo et al., 
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2014). Adding direct effects of shared leadership as patterns of behavior will allow 
researchers to investigate whether the behavior that lead to leadership perceptions and the 
behaviors constitute the direct effects on team performance are identical, related, or possibly 
even in conflict to each other, as research indicates that the behaviors that affect in positive 
leadership evaluations do not necessarily also affect team performance outcomes (Meyer et 
al., 2016). Here, researchers can observe and compare the effects of different types of 
behavior networks, e.g. by distinguishing between sequences of social-emotional and task-
oriented behavior (Bales, 1950; Schermuly & Scholl, 2011) on both perceptions of leadership 
and team performance.  
 Additionally, the distinction will also allow researchers to analyze the role of possible 
discrepancies and dependencies between shared leadership as a behavior (i.e. the actual 
pattern of influence) and perceived patterns of leadership. As information processing theories 
of leadership (Lord, 1985) propose, leadership categorizations processes do not only guide 
our encoding, memory, retrieval, and interpretation of interpersonal behavior, it also has an 
impact on how we behave towards the other person (DeRue & Ashford, 2010). Similarly, 
although SLT states that patterns of influence are likely to change with changing tasks and 
challenges, behavior in teams should also react to performance feedback (Johnson, 
Hollenbeck, DeRue, Barnes, & Jundt, 2013). Hence, conceptualizing shared leadership as the 
network of influence behavior and assessing it as behavior networks allows formulating and 
testing hypotheses on longitudinal interdependencies of behavior, perception, and 
performance. 
 Moreover, distinguishing leadership as behavior and leadership perceptions is an 
important requirement for gaining insights into the development of social status. While 
dominance and leadership are relatively distinct concepts ethology, in human social status 
theory dominance and prestige are seen as two distinct ways to gain status, and are both 
associated with perceived leadership (Cheng et al., 2013). Both prestige and dominance 
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“represent means of obtaining and exerting influence” (Cheng et al., 2010). The specific 
behavioral channels through which this influence is exerted, however, differ greatly and the 
magnitude to which prestige is favored to dominance in the ascription of status (and vice 
versa) depends on the perceived social context, e.g. perceived threat or danger (Kakkar & 
Sivanathan, 2017). Distinguishing not only between the behavior and status as a result of 
behavior, but also between different behavioral channels though which influence is exerted, 
can give researchers important insights into the behavioral microdynamics and effect of 
different types influence behavior on status ascription, as well as their positive or detrimental 
effects regarding the specific context. 
Finally, while a vast amount of shared leadership research focuses on self-managed or 
leaderless teams, the theory and empirical evidence has important implications for formal 
research as well. The vast majority of insights on leader behavior and team performance is 
grounded on questionnaire methods (cf. Burke, Stagl, Klein, et al., 2006). However, similar to 
team members on the same level of hierarchy, formal leaders are also object of leadership 
perceptions based (at least to certain degree) on their behavior (Lord & Alliger, 1985). 
Testing the direct effects of observable behaviors and influence of leadership will allow 
researchers to distinguish between the effects of leader behavior on team performance and the 
effects of leader behavior on ratings of leader behavior (Meyer et al., 2016) and diminishing 
the issue of confounding leadership and effects (van Knippenberg & Sitkin, 2013). Including 
the formal leader and his or behavioral interactions into the teams behavior network could 
provide insights possible effects of leader network centrality on leader effectiveness 
(Balkundi & Kilduff, 2006) and on possible differences in influence behavior between leader 
and team members and the effect on team performance (Morgeson, DeRue, & Karam, 2010). 
7.6.2. Methodological implications 
The implications derived from the review of ethological studies can provide a template 
for researchers when planning and designing observational studies on leadership in teams. To 
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analyze the development and effect of leadership in teams, we argument that researchers need 
to assess dyadic behavior, defined as behavior providing information about a relation between 
two individuals. In terms of social network analysis, dyadic behavior can be represented as a 
tie between two nodes. We formulated two options which may help researchers in designing 
behavioral studies and analyzing behavioral data. Assessing directed behavior or sequences of 
behavior enables researchers to analyze interpersonal behavior in form of social networks. 
Furthermore, by sampling behavioral occurrences, i.e. events of dyadic behavior, the resulting 
networks are non-static, thereby allowing the analysis of changes in relations. The 
formulation and description of both options is consciously context-independent and 
accompanied by different application examples, in order to make their implementation in 
different behavioral contexts as well as the reanalysis of existing data as simple as possible.  
Furthermore, the assessing dyadic behavior allows not only the computation of group-
level network indices but also individual level indices such as centrality, which represents the 
relative importance of an individual within the group (Gockel & Werth, 2010). Dyadic data 
can therefore also be used for hypothesis testing which requires the fitting of multilevel 
models (Dionne et al., 2014) or application of social relations analyses such as actor-partner 
independence models (Gockel & Werth, 2010; Kenny, Kashy, & Cook, 2006; Kenny, Mohr, 
& Levesque, 2001). 
7.6.4. Practical implications 
The distinction between networks of interactional behavior and perceptual networks 
has important implications for people in teams, leaders of teams, and organizations applying 
teamwork. Identifying the effect of specific behaviors and their effect for team performance 
provides interesting starting points for team diagnostics through observational methods. 
According to the observation of influencing behavior and the determination of a team’s 
behavioral network, consultants and team leaders could identify problems and potentials and 
could tailor interventions specifically to enhance or maintain the team’s performance. In 
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contrast to interpersonal perceptions, behaviors can be learned and trained. Team trainings 
and team building measures should therefor include insights observable behavior as the key 
factor to team success. Similarly, as maintaining team performance is a main task of formal 
leadership, isolating and identifying behaviors which impact performance and finding 
appropriate solutions to change or direct patterns of influence in teams could be integrated in 
leadership trainings for future or current formal team leaders. 
7.6.5. Limitations and outlook 
 Observing and sampling behavior is elaborate and requires time and resources. 
Especially the sampling of dyadic events by means of sequences can pose a challenge to 
researchers as the behavior of at least two individual needs to be regarded. For observer-based 
coding, this means that coders need to be aware of the simultaneous behaviors of two more 
individuals, which may result in an increase of coding time. Using structured coding systems 
with objective, visible criteria for the behaviors which are in the focus of research may 
facilitate the coding process. The additional use of software for sequential analysis, such as 
TramineR (Gabadinho, Ritschard, Müller, & Studer, 2011) may further aid the analysis.  
Additionally, social sensing approaches such as motion sensing (Meyer et al., 2016) 
and the behavior assessment by means of sociometric badges (Olguín Olguín, 2007) can 
reduce time and effort needed by capturing physical data on real-time behavior as it occurs 
(Cook & Meyer, 2017; Frauendorfer et al., 2014; Schmid Mast et al., 2015). Sociometric 
badges are wearable devices equipped with a variety of sensors, including Bluetooth and 
infrared technology which capture face-to-face proximity between two individuals wearing 
the devices and may provide longitudinal behavioral data on dyadic behavior in settings 
where video recordings are not possible, for example for data security reasons in field 
research (Kim, McFee, Olguín Olguín, Waber, & Pentland, 2012; Olguín Olguín, 2007).  
Alternatively, researchers may consider applying a so-called thin slices approach by 
conducting very short periods of behavioral observations (Ambady & Rosenthal, 1993). Thin 
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slices of behavior may show the same predictive accuracy as longtime observations (Ambady, 
Bernieri, & Richeson, 2010; Ambady & Rosenthal, 1992) even when they are observed at 
early points in the interpersonal interaction (Curhan & Pentland, 2007). Strategically timed 
short observations of dyadic behavior within teams may therefore also provide valuable 
insights into the development of team-level leadership. The inclusion of directed and 
sequential behavior is not limited to observations for the purposes of quantitative analysis. 
Observing dyadic behavior in terms of directions and sequences provides information on 
context. Therefore, it can be of value to field observations and ethnographical studies and 
enrich bottom-up qualitative approaches such as grounded theory by adding both structural 
and social context (Kempster & Parry, 2011). 
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8. Perceiving Leadership in Teams: The Effects of Cognitive Schemas and Perceived 
Communication 
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Abstract  
In this paper, we take a closer look at individual differences that predict the patterns of 
perceived informal leadership in teams. In line with recent developments on information 
processing, we show that team members’ individual cognitive schemas regarding the 
distribution of leadership in teams, the Leadership Structure Schemas (DeRue & Ashford, 
2010) predict the centralization of the individually perceived leadership within the team. 
Depending on the team member’s attitude to herself or himself as leader, in terms of affective 
Motivation to Lead (Chan & Drasgow, 2001) this process is partially mediated by the 
individually perceived centralization of the communication network. Our results indicate 
Leadership Structure Schemas, as well as an affective Motivation to Lead, affect perceived 
patterns of interpersonal communication as well as the centralization of the individually 
perceived team leadership structure and are therefore relevant antecedents of the development 
of shared leadership in teams. 
Keywords: informal leadership, shared leadership, leadership perceptions, cognitive schema, 
communication, Motivation to Lead 
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8.1. Introduction 
Teamwork is one of the most crucial factors for organizational success (Scott et al., 
2018). With the increasing prevalence of team work in organizational settings (Mesmer-
Magnus, Niler, Plummer, Larson, & DeChurch, 2017), research focusing on leadership in 
teams beyond the influence of a formal leader has gained attention (Denis, Langley, & Sergi, 
2012). Shared leadership, or the distribution of responsibility amongst multiple team members 
(Pearce et al., 2010) is linked to team performance (D’Innocenzo et al., 2014; Nicolaides et 
al., 2014) and explains variance beyond the effects of formal leadership (Wang et al., 2014).  
Knowledge of the antecedents regarding the development of mutual and shared 
influence in teams is necessary for organizations and managers to deduce means to effectively 
facilitate and utilize shared leadership in teams (Scott et al., 2018). Previous research has 
identified interdependence, the team environment, task complexity, and need for commitment 
as antecedents of shared leadership in teams (Denis et al., 2012; Serban & Roberts, 2016). 
One important issue that organizations can consider at a very early stage when planning a 
team collaboration is the selection of team members (cf. Zhu et al., 2018). Insights about 
individual features that can facilitate or inhibit the development of shared leadership in teams 
is crucial in order to appropriately select the members of a team. While existing evidence 
implies the presence of (relatively) stable individual predispositions that increase the way 
leadership is perceived an rated (e.g. Keller Hansbrough et al., 2015), information processing 
theories of leadership (Lord, 1985; Lord et al., 1982; Lord & Maher, 1993) hypothesize that 
individuals have specific expectations and attitudes towards leadership which influence the 
perception of interpersonal behavior and the behavior itself in a team collaboration. 
Communication, as an important interpersonal behavior in social interactions, provides 
information (Beyan, Capozzi, Becchio, & Murino, 2016) which convey knowledge about 
team members’ competence in order to on whom to grant influence within the team 
(Anderson & Kilduff, 2009).  
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This paper draws to information processing theories of leadership (Lord, 1985; Lord & 
Maher, 1993), and methods of social network analysis (Borgatti et al., 2013) to identify 
relatively stable individual differences that impact perceived dispersion of communication 
and leadership in one’s own team. In line with recent theoretical developments applying the 
concept of implicit leadership theories to the development of informal leadership structures in 
teams (DeRue & Ashford, 2010; Scott et al., 2018) we propose that cognitive schemas 
regarding the distribution of leadership in teams, or Leadership Structure Schemas (DeRue & 
Ashford, 2010), have an impact on the way individuals perceive shared leadership in their 
own team and their own interpersonal communication network. The belief about the degree of 
dispersion of leadership in teams should influence how attentive an individual is to other team 
members’ attempts to influence, by focusing on the behaviors of multiple individuals or one 
single individual. Moreover, the beliefs towards how a group should function best regarding 
the dispersion of leadership are likely to influence the way that individuals engage in 
communication to other team members. 
Our study contributes leadership and team research in multiple ways: First, it 
demonstrates the necessity of including rater perspectives into research on informal leadership 
in teams. Secondly, it shows that implicit theories or cognitive schemas regarding leadership 
are not limited to dyadic relationships in team, but also apply to how leadership manifests as 
pattern in a team. Thirdly, our research emphasizes the role of perceived distributed 
communication for the development of shared leadership by identifying the individual 
distribution of communication amongst the team members as a facilitator of distributed 
leadership perceptions. Furthermore, this research contributes to management practice as it 
implies that choosing individuals with certain cognitive schemas and attitudes towards 
leadership for teams can be critical to enable shared influence in teams and benefit from the 
positive outcomes of shared leadership. We test our hypotheses using mixed model analyses 
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with repeated measurements of individual perceptions of team members in student work 
teams across the entire collaboration. 
8.2. Individual Perceptions of Leadership in Teams  
While meta-analyses on shared leadership provide strong evidence for its positive 
effects on team performance in general, the effect is highest when shared leadership is 
operationalized by means of social networks (D’Innocenzo et al., 2014; Nicolaides et al., 
2014). When using a social network approach, researchers use dyadic perceptions of 
leadership as network ties to compute team-level values of density (magnitude) and 
centralization (dispersion) (Gockel & Werth, 2010). Framing leadership in teams as social 
network is in line with Adaptive Leadership Theory (ALT, DeRue, 2011), which defines 
leadership as a complex social process in which interactions within dyads emerge into 
patterns of interactions. Over time, the interactions result in the construction of leader-
follower identities and relationships (DeRue, 2011).  
Although ALT specifies the mutual recognition of leadership roles over the course of 
time (e.g. team member A sees him or herself as following team member B and team member 
B sees him or herself as leading team member A) it also accounts for individual differences 
that can lead to different interpretations of interactions in terms of leadership. This is 
especially relevant as researchers use network measures representing shared leadership almost 
exclusively through the individual perceptions of leadership, i.e. “how individuals socially 
construct the nature of leading-following interactions” (DeRue, 2011, p. 142). Adding the 
analysis of individual patterns of leadership perceptions in addition to team-level patterns is 
especially crucial regarding the dispersion of leadership. While network density is a measure 
of an average (Gockel & Werth, 2010), meaning that increasing density of all individual-level 
networks lead to increases in the group-level network density, compiling individually 
perceived networks to the team-level may have a different effect for the data analyses: A 
team-level network can be low in centralization, therefore implying that ascribed leadership is 
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not focused on one individual team member, but all team-members equally, even when the 
individual perception networks (ego networks) of leadership are highly centralized.  
An ego network is a part of an entire network (in this case, part of a team-level 
network) that focuses one particular node, the ego (Borgatti et al., 2013). Viewing the 
respondent individual or rater as ego within the network, his or her perceived relations to and 
judgments of the other team members (or alters) construe the ego network. As “an ego 
network is a network unto itself” (Borgatti et al., 2013, p. 274), it describable by the 
magnitude and dispersion of ties in terms of network density and centralization. Figure 6 
depicts a possible manifestation of individual ego networks of the members of a four-person 
team. When ego-networks are highly centralized, yet every individual sees a different team-
member as leading, the different patterns of in-degree centrality balance out when compiled to 
the team-level, resulting in a very low team-level centralization.  
 
Figure 6. Ego-networks in a four-person team. Dotted ties represent the lowest possible ratings, 
complete lines represent the highest possible ratings. 
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Hence, looking at the group-level network of perceived leadership only may lead to 
misjudgments regarding the actual dispersion of leadership. Knowledge about individual 
dispositions that support and facilitate the emergence of shared leadership structures through 
an increased likelihood perceiving leadership as dispersed, respectively identifying 
individuals that are less likely to accept shared leadership, could be valuable for the selection 
of personnel and team composition. 
8.3. Individual Differences and Perceptions of Leadership in Teams 
Up to this point, research on individual differences and shared leadership has focused 
on the effects of personality traits, such as extraversion and integrity on the emergence of 
shared leadership at the team level (Hoch, 2013; Hoch & Dulebohn, 2017). In their theory on 
the association between basic personality differences, such as the Big 5, and the emergence of 
shared leadership, Hoch & Dulebohn (2017) argue that personality traits lead to an increased 
(or decreased) probability of team members engaging in leadership activities and behavior. 
Although actual interaction behavior in work groups is undoubtedly an important predictor of 
team performance (Burtscher, Wacker, Grote, & Manser, 2010; Kauffeld & Lehmann-
Willenbrock, 2012; Meyer et al., 2016) and leadership perceptions (Gerpott, Lehmann-
Willenbrock, Voelpel, et al., 2018; Palich & Hom, 1992; Sanchez-Cortes et al., 2013), the 
objective behavioral information extensively and individually processed resulting in 
individual perceptions of behavior and, finally, evaluations of leadership (Keller Hansbrough 
et al., 2015). Looking at perceivers as “co-producers of leadership” (Keller Hansbrough et al., 
2015, p. 222) provides another avenue of how individual differences are related to shared 
leadership. 
Theories of information processing (Lord, 1985) state that individuals, although 
experiencing the same actual behavioral interactions, may process this information in 
different ways due to selective attention, as well as differences in encoding and storage in 
memory. In a study on emergent leadership (Lord et al., 1980), rater effects explained up to 
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44% of leadership perceptions while group effects explained up to 27%. In research on ratings 
of leadership behaviors in terms of initiating structure and consideration, rater sex has shown 
stable, yet small effects in terms of female raters rating both initiating structure and 
consideration as higher compared to male raters (Butterfield & Powell, 1981). Similarly, an 
experimental study found that rater confidence and locus of control impact the perception of 
leader consideration, especially when raters received no outcome information on the leader’s 
actual effectiveness (Russell et al., 1987). Additionally, higher levels of agreeableness, 
conscientiousness, honesty/humility, and extraversion of raters have shown significant 
positive impact on the ratings of the respective leader’s transformational leadership behaviors 
(Schyns & Felfe, 2006; Schyns & Sanders, 2007).   
Next to core personality traits and demographic differences, a growing body of 
research has attended to the role of cognitive schemas (Martinko et al., 2018) in the 
perception of leadership. When individuals start a collaboration within a new team, they have 
certain pre-set expectations of and attitudes towards leadership and hold certain ideas of how 
a leader should look like and act (Martinko et al., 2018; Rush et al., 1977; Schyns & Meindl, 
2005). They use these implicit leadership theories as a basis for their respective leadership 
judgements through categorization and attribution processes (Lord et al., 1982; Nye, 2002; 
Schyns & Meindl, 2005). Empirical evidence indicated that implicit leadership theories 
explain a significant proportion of variance to individual ratings of different leadership styles 
when rating a formal leader (Martinko et al., 2018). 
8.4. Leadership Structure Schemas  
 Implicit theories are basic assumptions and ideas that guide behavior, thought 
processes and social judgements (Scott et al., 2018). Whereas implicit leadership theories 
determine what individuals look for and “want in a leader” (Nye, 2002, p. 338), individuals 
also have expectations and beliefs regarding the structure and dispersion of leadership within 
entire (Scott et al., 2018), the Leadership Structure Schemas (LSS, DeRue & Ashford, 2010; 
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DeRue et al., 2015). Leadership structure schemas (LSS) are beliefs about the degree of 
dispersion of leadership in teams “varying from a belief that groups are best led by a single 
individual (hierarchical LSS) to a belief that groups benefit from many leadership (shared 
LSS)” (DeRue et al., 2015, p. 1198). Previous research regarding the effects of LSS is sparse. 
A study on the effects of group-level LSS showed that LSS in teams moderates the effect of 
team-level competence centralization, meaning that all team members perceive each other as 
relatively equal in competence, on team-level leadership centralization, meaning that all team 
members perceive each other as relatively equal regarding leadership. A high competence 
centralization only leads to more centralized leadership network when there is a hierarchical 
group-level LSS (DeRue et al., 2015). In a study on hospital staff, however, shared LSS were 
associated with a higher density of leadership (task-focused leadership), yet this effect was 
only marginally significant (Wellman, 2014). 
 In line with information processing theory (Lord, 1985), LSS as a cognitive schema 
should not only guide the perception and interpretation of behavior in terms of leadership. An 
individual that has a more shared LSS, and therefore assumes that leadership should be 
enacted by multiple individuals in the group, should be more attentive to other team members 
attempts to influence as well as more likely to interpret behaviors as exerting leadership, even 
when they already perceive one or more specific team members to be leading. In contrast, an 
individual with a hierarchical LSS should tend to view leadership as a zero-sum game. He or 
she should therefore be more selective in his or her attention towards attempts to influence, 
focusing on the behaviors of one single individual which they perceive or categorize as 
leader. Additionally, if they see themselves as leading the group, they should be more likely 
to interpret the behaviors of others as leadership granting or following. Once a team member 
with a hierarchical LSS has categorized another team member (or herself/himself) as leader, 
the interpretation of other team members (who are not categorized as leaders by the respective 
individual) will likely be biased. Cognitive categorizations lead to “cognitive inertia” (Lord & 
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Maher, 1993, p. 71), as individuals are likely to attribute schema-inconsistent information or 
behavior, to the situation or event instead of the team itself (Lord & Maher, 1993). To give an 
example, a person with a shared LSS witnessing a situation in which only one team member 
exerts influence and all the other team members including himself or herself, follow this team 
member’s instructions, he or she will be likely to look for a situational explanation (e.g. 
extreme time pressure), therefore not processing this information further revising his or her 
perceptions of the dispersion of leadership in the team. Parallel to theories of cognitive 
categorization of individuals as leaders, which proposes that “when different perceivers 
evaluate the same individual but apply different schemas, their evaluations may very 
different” (Lord & Maher, 1993, p. 71), we propose that the same processes also apply for the 
way individuals perceive team leadership structure. Therefore, assuming when different 
perceivers evaluate the same team but apply different leadership structure schemas, their 
evaluations may be very different, hypothesize an effect of individual LSS on individual 
perceptions of leadership centralization: 
H1: There is a negative association between shared LSS and perceived leadership 
centralization.  
8.5. The Mediating Role of Perceived Communication 
In addition to the effect of individual differences in cognitive schemas and information 
processing on the interpretation of interpersonal behavior, cognitive schemas also influence 
the behavior itself, as well as its perception and storage in memory. This encoded and 
perceived behavior provides important information for the subsequent leadership judgements 
and, furthermore, can enable a change or adjustment of leadership perceptions (Lord, 1985). 
Beliefs towards how a group should function best when it comes to leadership are likely to 
have a strong effect on both the way that the respective individual engages in communication 
other team members and the way he or she perceives the communication ties. Individuals 
holding a shared LSS will be more likely to engage in more dispersed communication as they 
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believe that more than one team member can make engage in leadership (DeRue et al., 2015) 
and therefore contribute team’s decision making process. Not viewing leadership as a zero-
sum game, they are less likely to focus on their communication on single team member, even 
if they perceive this team member as particularly competent or leading (DeRue & Ashford, 
2010). Therefore, a shared LSS should lead to an increase in behaviors that are aimed at 
developing the respective individual’s own communication network, by actively seeking 
others opinions in order to develop a mental model of the location of possible expertise in the 
group (Mathieu, Heffner, Goodwin, Salas, & Cannon-Bowers, 2000; Wellman, 2014), and 
subsequently, make the perception of a dispersed (i.e. less centralized) communication 
network more likely.  
As every individual team member communicates the respective others to a different 
extent, he or she develops an individual or ego-network of interpersonal communication. 
These ego-networks, parallel to the network of leadership perceptions, are characterized by 
their magnitude (density) and their dispersion (centralization) (Freeman, 1982). A high 
centralization implies that the communication of the respective team member is focused on 
one single other team member, while a low centralization of communication expresses that 
the individual’s communication and interaction is relatively equally distributed amongst all of 
the other team members (cf. Leenders, Van Engelen, & Kratzer, 2003). 
Analyzing the individually perceived communication networks can tell us a lot about 
the information that is available to the individual team member to make social judgements. 
Through the perception and encoding of other’s behavior through interaction and 
communication, team members update their perceptions of leadership (Lord & Maher, 1993). 
In a study on adapting leadership perceptions (Cook, Meyer, Gockel, & Zill, 2019), existing 
student teams worked on a non-routine task in the laboratory where interpersonal face-to-face 
contact was assessed via infrared using wearable sensors. The results show that change of 
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leadership perception between a routine and a non-routine task is stronger if students had 
more interpersonal contact with other team-members in the non-routine task.  
As leadership judgements are made within dyads (DeRue, 2011; DeRue & Ashford, 2010), a 
low availability of interpersonal information act as a barrier against the development of 
shared leadership perceptions in terms of low perceived leadership centralization. When the 
communication activity of one individual is focused on only one team member the likelihood 
of perceiving all team members as equally in the exertion of influence decreases, as the main 
channels through which the perceiver could witness the exertion of influence, exert influence 
towards others. Additionally, in order to influence the social judgements, communication does 
not only need to objectively and observably occur, but it also needs to be encoded, processed, 
and stored in order to lead to a leadership evaluation or judgement (Lord, 1985). Hence, 
selective attention, limited cognitive capacity and automatic heuristic processing heavily 
influence whether occurring interpersonal communication has an impact on the subjective 
leadership perceptions (Lord & Maher, 1993). We therefore propose that the properties of the 
individual networks of perceived communication, hence the communication that has been 
actively processed and stored in memory and can therefore be recalled, contribute to the 
properties of the individually perceived networks of leadership. Moreover, we assume that a 
high centralization of the perceived individual communication network acts as a barrier for 
the development of perceiving leadership as equally distributed amongst team members. In 
summary, we propose: 
H2: The association between LSS and perceived leadership centralization is partially 
mediated by the individually perceived communication centralization. 
8.6. The Moderating Role of Affective Motivation to Lead 
As shared LSS comprise the idea that all team members (including the respective 
perceiver him or herself) can potentially lead, they should result in more equally distributed 
(decentralized) communication patterns with all other team members. This means that 
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perceivers with shared LSS should be less likely to focus their communication on one other 
team member.  
A hierarchical LSS, however, does not automatically imply the development of a more 
centralized communication network as they refer only the preferred distribution of leadership 
in the team, but not the preferred role of the individual within the leadership network,  or 
whether he or she wants to actively exert influence (Scott et al., 2018). Hence, hierarchical 
LSS can imply two different configurations of preferences: the preference of an ego-centered 
hierarchical leadership structure, where leadership is focused on the respective individual 
himself or herself, and an alter-centered hierarchical leadership structure, where leadership 
is focused on one other team member.  
While these preferences within hierarchical LSS should not impact the perceived 
distribution of leadership centralization, as centralization will be high irrespective of who 
occupies the central position in the perceived leadership network, they are very likely to 
impact the individual communication networks. In contrast to the perceived leadership 
network, networks of perceived communication to not entail a self-rating, i.e. recursive ties. 
While the ego-networks of leadership perceptions include oneself as a subject of evaluation 
(or alter), the communication network only includes interpersonal communication as ties. 
Therefore, the attitude towards one’s own leadership needs to be included as a possible 
moderator when analyzing the effect of cognitive schema on individual communication 
networks. 
Whereas the perception of specific other’s as leader is determined by whether or not 
the fit the rater’s implicit leader prototype and is therefore highly dependent on the other’s 
features, the LSS and the self-view of oneself in terms of leadership are determined by the 
respective rater and are applied by the individual in every team he or she works in. According 
to DeRue and Ashford (2010) people who believe that they match their own view of how a 
prototypical leader should be, will be more t to attempt to exert influence. A person’s attitude 
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towards himself or herself as leader is expressed by his or her the Motivation to Lead (MtL, 
Chan & Drasgow, 2001), more specifically the affective dimension of MtL. Individuals with a 
high affective MtL show positive self-comparisons to both leadership prototypes and 
leadership role models (Guillén, Mayo, & Korotov, 2015). They show higher leadership self-
efficacy and, in general, enjoy leading others (Chan & Drasgow, 2001). Affective MtL is 
associated with extraversion and general cognitive ability and vertical individualism, which is 
linked to competitiveness and achievement orientation. However, the definition of the 
construct does not imply a preference for social hierarchies in general (Chan & Drasgow, 
2001). Although affective MtL signifies a desire to take over a leadership role or 
responsibilities (Oh, 2012), the possibility that multiple other team members may also adopt a 
leadership role is not ruled out, implying that several combinations of affective MtL and LSS 
are possible, which imply different effects regarding the way communication is enacted and 
perceived. Due to the high correlations of affective Motivation to Lead with extraversion, 
making individuals with high affective MtL more communicative and engaged in general, the 
effect of shared LSS on communication dispersion or rather centralization may be diminished.  
The combination of a high affective MtL and a hierarchical LSS implies a preference 
of a self-centered hierarchical leadership and a preference of the individual to be the central 
person exerting influence in the team, which would also require the individual to engage in 
communication with his or her team members. In terms of the individual communication ego-
network, the combination of high affective MtL and hierarchical LSS would therefore imply a 
decentralized communication network. In contrast, the combination of a low affective MtL 
and a hierarchical LSS implies a preference of an alter-centered hierarchical leadership 
structure and should result in an individual communication network that is more focused on 
another leading team member, the alter. We therefore propose: 
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H3: The effect of LSS on perceived communication centralization is moderated by affective 
MtL. A shared LSS should by more likely to be negatively related to perceived communication 
centralization when affective MtL is low. 
8.7. Overall Model 
Cognitive schemas of leadership can impact the way we behave, the way be perceive 
and encode behavior, and the way we make leadership judgements from perceived behavior 
(Lord, 1985). However, changes and adaptations of interpersonal evaluations are possible, for 
example when the perceiver is repeatedly confronted with behavior that is inconsistent with 
his or her stereotypes and can’t be explained through situational factors (Lord & Maher, 
1993). Hence, we expect the effect of Leadership Structure Schemas to be partially mediated 
by perceived communication structure. The mediation effect, however, should depend on the 
individuals affective MtL, as a high MtL may inhibit the effect of LSS on the centralization of 
perceived communication (Figure 7). 
 
Figure 7. Theoretical model and study hypotheses 
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H4: The effect of LSS on perceived leadership centralization is partially mediated by the 
individually perceived communication centralization. The mediation is moderated by the 
individual’s affective MtL, in terms that the indirect effect should be more likely when 
affective MtL is low  
8.8. Method 
We assessed data among student teams of working together on a research project over 
the course of a semester. In the seminar, the groups had to plan, conduct and evaluate an 
experimental study. Whereas the seminar was a mandatory class for students in the 
psychology and cognitive psychology bachelor programs, participation in the study was on a 
voluntary basis. Assessments were made via paper-and-pencil questionnaires at six points in 
time during the semester. We assessed baseline measures at the first seminar in the session, 
immediately after the formation of the groups (T0).  
As current research regards both teamwork (Roe, Gockel, & Meyer, 2012) and 
leadership to be time-sensitive (Shamir, 2011; Small & Rentsch, 2011), we opted for a 
repeated measures design to control for possible effects of measurement time on perceptions 
of communication and leadership. In doing so, we were able to control for time, in terms of 
linear and nonlinear developments of behavior and leadership ratings (Zhu et al., 2018). 
Therefore, the baseline questionnaire was followed by five follow-up questionnaires (T1-T5) 
including the behavior and leadership measures, which we distributed every two weeks, 
except for the T5 questionnaire which was distributed 3 weeks after the T4 questionnaire. We 
determined the exact dates for the distribution of questionnaires according to the seminars 
structured schedule, which included predetermined dates according to specific milestones. At 
these dates, all teams and team members had to be present for structured seminar sessions and 
presentations (Table 5). The last questionnaire was distributed at the last seminar session of 
the semester. After distribution, the participants had one week to fill out and return the 
questionnaires. 
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8.8.1. Sample  
We included participants that filled out all 6 questionnaires in the study, irrespective of 
the participation of their fellow team members. Of 183 students that filled out the baseline 
questionnaire, 107 students continued filling out the questionnaires until the end of the 
semester. Participants included in the study did not differ significantly from the dropouts in 
age, sex or regarding the predictors.  
 The 107 participants included in the study worked in 41 different teams. Twelve 
participants were the only members of their respective teams that took part. Of twelve 4-
person teams and four 3-person teams all team members took part. The mean age was 22.25 
years (SD = 4.9). The majority of participants identified as female (83.2%) and 85.05% were 
in their second year of studying. One-third of the participants (N = 66) were enrolled in the 
psychology program, whereas the other participants studied cognitive psychology and sensors 
technology, a joint program by the psychology and physics department. 
8.8.2. Measures 
We assessed the individual Leadership Structure Schemas at the baseline measurement 
(T0) using a 5-item instrument (Wellman, 2014) which we translated into German via a 2 step 
translation process (translation – retranslation) involving two native speakers. The instrument 
measures the LSS on a scale from hierarchical (low scores, minimum = 1) to shared LSS 
(high scores, maximum = 5). A sample item of the LSS measure is “Groups work best when 
leadership is shared among multiple group members”. The scale showed an internal 
consistency of α = .76. Due to recent critiques regarding the use of the alpha coefficient as 
sole measure of scale reliability, we also computed the Revelle’s omega total (McNeish, 
2018), which was ωRT = .84 indicating acceptable to good consistency. 
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To assess affective Motivation to Lead, we used a German adaptation (Felfe, Elprana, 
Gatzka, & Stiehl, 2012) of the affective dimension of the Motivation to Lead scale by Chan & 
Drasgow (2001) in the baseline assessment (T0). The instrument measures affective 
Motivation to Lead (affective MtL) with 9 items on a 5-point Likert scale. An example item is 
“I rarely hesitate to take the lead in a group”. Reliability scores were α = .89 and ωRT = .93, 
indicating good to very good reliability. 
We computed the project-related perceived communication network centralization on 
the basis of a 1-item measure in a round-robin assessment at T1-T5. The item asked the 
participants to indicate the amount of seminar/research project-related communication with 
each other team-member on a scale from 1 to 5. Higher values indicated more project-related 
communication. We then used the respective values as in-degree centrality for the individual 
ego-networks to calculate network centralization according to Freeman (1979). Centralization 
values range from 0 (as decentralized as possible) to 1 (as centralized as possible).1 
To assess perceived leadership centralization we computed individual leadership 
networks, based on the General Leadership Impression Questionnaire (GLI, Cronshaw & 
Lord, 1987; Lord et al., 1984). Using a round robin-approach, participants rated every other 
team member, as well as themselves on the five-item measure at five points (T1-T5) during 
the collaboration. The GLI assesses general perception of the amount of influence exerted by 
oneself or another person. The scale itself showed good internal consistencies with α =.88 and 
ωRT = .93.  
                                                          
1
 For reasons of simplicity, we will omit the term “project-related” in the following sections. 
Therefore, perceived communication centralization refers to project-related communication 
unless otherwise specified  
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We used the mean values of the GLI made by each individual rater as in-degree 
centrality for the computation of network centralization of the respective ego-networks 
(Opsahl, Agneessens, & Skvoretz, 2010). For every individual participant at every 
measurement point T1-T5 we computed individual network measures using the centralization 
formula by Freeman (1979). In contrast to the computation of the communication networks, 
the perceived leadership networks included the self-ratings. Again, centralization values range 
from 0 (as decentralized as possible) to 1 (as centralized as possible). 
On the team level, we controlled for team size as the number of nodes within a 
network strongly impacts the boundaries for network centralization (Butts, 2006). We 
assessed age in years and sex as possible control variables. Sex has been identified as a 
predictor of emergent leadership perceptions in previous research (Lord et al., 1980). To be 
able to control for friendship with other team members, we asked the participants to state 
whether they were friends with at least on other team member (yes or no) or whether they had 
worked with at least one other team member before in the university context (i.e. in a 
seminar).  
 As our communication measure focuses on seminar-related communication only, we 
controlled for perceived communication outside the seminar with one item that was phrased 
in a parallel fashion. We asked the participants to indicate the amount of communication with 
the individual other team members outside of the seminar, respectively about topics that were 
not related to the seminar project on a scale from 1 to 5. High values indicated more non-
project related communication. We then used the round-robin values as in-degree values to 
compute individual values indicating the centralization of non-project related communication.  
8.9. Results 
8.9.1. Descriptive analysis 
We conducted correlation analyses on the individual level (Level 2) and on level of each 
measurement point (Level 1) (Table 6). The correlations between LSS to the aggregated 
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leadership centralization and communication centralization values were non-significant.  
Perceived project related communication centralization (mediator) was significantly 
correlated to perceived leadership centralization, r = .29, p < .01. 
We computed intraclass-coefficients (ICC) of the mediator and outcome for 
individuals and teams. Perceptions of communication centralization were non-independent 
within individuals, with ICC(1) = .32, F(106,428) = 3.30, p <.01, as were perceptions of 
leadership centralization, with ICC(1) = .47, F(99,400) = 5.52, p < .01. Individuals were also 
distinguishable from each other regarding perceived communication centralization, ICC(2) = 
.70, and perceived leadership centralization, ICC(2) = .82. 
We also computed ICC for teams, including only those teams in which at least two 
individuals participated (n = 29). Perceptions of communication centralization were non-
independent within teams, with ICC(1) = .15, F(28,446) = 3.75, p < .01, and teams were 
distinguishable from each other regarding perceived communication centralization, ICC(2) = 
.73. Perceptions of leadership centralization were also non-independent among teams, with 
ICC(1) = .25, F(28,446) = 6.54, p < .01, and teams were distinguishable from each other 
regarding perceived leadership centralization, ICC(2) = .85. The results emphasize the 
important of attending to both the team and individual level in the further analyses. 
8.9.2. Analytical approach  
Our data set was hierarchically organized and included three levels. The lowest level 
of analysis (Level 1) comprised the individual perceptions per time, which were clustered in 
individuals (Level 2), which were again clustered in teams (Level 3). Due to the repeated 
measurement design and to include possible random effects of time within teams or 
individuals, we decided for a mixed model approach with growth curve modeling (Bliese & 
Poyhart, 2002). 
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We used the nmle package (Pinheiro, Bates, DebRoy, Sarkar, & R Core Team, 2018) for the 
R environment (R Development Core Team, 2015) for analyses.  
 Prior to fitting the mixed models, we tested whether time had a linear effect on 
perceived communication centralization and perceived leadership centralization change by 
fitting general linear models with time and the quadratic term of time. The quadratic term of 
time had a significant effect on perceived communication centralization,  = -.49, p = .02. We 
therefore decided to include the quadratic term of time into the mediator model. Regarding 
leadership centralization, the results did not indicate that including the quadratic term of time 
was necessary as time squared had to significant effect on leadership centralization,  = -.06, 
p = .61. To determine the appropriate baseline models for both the mediator and the main 
outcome, we fitted simple random intercept models with time (for both models) and time 
squared (for the mediator model) and added random effects in a stepwise manner to determine 
the best fitting baseline models (Bliese, 2009; Bliese & Ployhart, 2002).  
 For the perceived leadership centralization, a model with random slopes of time on the 
team level fit the data better than the random-intercept model, (2) = 11.64, p <.01. We then 
added random slopes for the main predictors on level 1. A model with added random slopes 
for perceived communication centralization for individuals fit the data even better, (2) = 
13.64, p < .01. For the mediator communication centralization, models with random slopes for 
time and time squared on the individual level did not fit the data significantly better compared 
to the random-intercept model. All applied models included autocorrelations. 
8.9.3. Hypotheses testing 
We fitted two mixed models regressing perceived leadership centralization on the 
control variables (Model 1a), as well as the predictors (Model 1b) in a stepwise fashion (Table 
7). 
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Table 7 
Random Coefficient Models Regressing the Leadership Centralization on the Standardized 
Independent and Control Variables (N = 535 Measurements on Level 1, N = 107 Individuals 
on Level 2, N = 41 Teams on Level 3) 
+p < .10, *p < .05, **p < .01, Sex coded: 1 = female, 2 = male; Friendship coded 0 = no 
friendship with other team-members, 1 = friendship with at least one team member, Work 
experience coded 0 = no previous experience working with other team members, 1 = previous 
experience working with at least one other team member 
 
We found a significant negative effect of LSS on perceived leadership centralization, B = -
.02, p = .04. As higher LSS values indicate more shared schemas, and higher centralization 
values imply less dispersion, these results support Hypothesis 1. The effect of perceived 
communication centralization on perceived leadership centralization was positively and 
significantly related, B = .03, p < .01. There was no significant linear effect of time on 
 Model 1a Model 1b 
Level 3 Fixed Effects (Team)   
   Group size <-.01 <-.01 
Level 2 Fixed Effects (Individual)   
   Sex .01 <-.01 
   Age -.01 -.01 
   LSS  -.02* 
   Affective MtL  <.01 
Level 1 Fixed Effects (Time)   
   Intercept .23** .24 
   Time .01 .01 
   Friendship .04 -.04 
   Work experience .01 .02 
   Communication Centralization    
   (Non-project related) 
.02** .01+ 
   Communication Centralization  .03** 
Random effect variances    
   Intercept (Level 3) .07 .06 
   Time (Level 3) .02 .01 
   Intercept (Level 2) .07 .07 
   Communication Centralization 
   (Level 2) 
 .02 
Residual .09 .09 
AIC -765.83 -767.31 
BIC -712.38 -686.35 
Marginal Pseudo R2 .03 .08 
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perceived leadership centralization. We used the R-Package MuMIn (Burnham & Anderson, 
2002) to compute R²GLMM values for evaluating the explained variance of the models 
(Nakagawa & Schielzeth, 2013). Adding the predictors to the model explained 5% of the 
variance in perceived leadership centralization. 
 As next step, we fitted two models regressing perceived communication centralization 
on the control variables and predictors (Model 2a), and the proposed interaction term (Model 
2b) to analyze the proposed mediation and test the moderation hypothesis (Table 8). There 
was no significant direct effect of LSS on perceived communication centralization, indicating 
no support for the unconditional proposed mediation in Hypothesis 2. The effect of the 
interaction between LSS and MtL was, however, significant, B = -.03, p = .01. We plotted the 
interaction to evaluate whether the moderation was indeed as proposed in the Hypothesis 
(Figure 8). The direction of the interaction was contrary to the hypothesized effect. The 
negative effect of shared LSS on perceived communication centralization only occurred when 
affective Motivation to Lead was high (+1SD). When Motivation to Lead was low (-1SD), 
shared Leadership Structure Schemas had the opposite effect, leading to an increase in 
centralization.  
Simple slope tests (Preacher, Curran, & Bauer, 2006) showed that the effects of LSS 
on perceived communication centralization was significant when affective MtL was high 
(+1SD), B = -.04, p = .04, however it was not significant when affective MtL was low (- SD), 
B = .03, p = .13. Therefore, we found only partial support for Hypothesis 3. Due to findings of 
the slope analysis, we also analyzed whether the slopes for the effect of affective MtL differed 
depending on whether there was a more shared LSS. When LSS were more hierarchical (-
SD), affective MtL had a non-significant effect on communication centralization, B = .03, p = 
.10. When LSS were more shared (+SD), affective MtL had a negative effect on perceived 
communication centralization, B = -.04, p < .05. 
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Table 8 
Random Coefficient Models Regressing Communication Centralization on the Standardized 
Independent and Control Variables (N = 535 Measurements on Level 1, N = 107 Individuals 
on Level 2, N =41 Teams on Level 3) 
+p < .10, *p < .05, **p < .01, Sex coded: 1 = female, 2 = male; Friendship coded 0 = no 
friendship with other team-members, 1 = friendship with at least one team member, Work 
experience coded 0 = no previous experience working with other team members, 1 = previous 
experience working with at least one other team member 
 
The individual level models mirrored the effects found in the 3-Level models (Table 9). We 
used the two fitted models to run mediation analyses with the R-package mediation (Imai, 
2009) and tested the conditional mediation effects for high (+SD) and low (-SD) affective 
MtL using bootstrapping (1000 simulations).
 Model 2a Model 2b 
Level 3 Fixed Effects (Team)   
   Group size .02  
Level 2 Fixed Effects (Individual)   
   Sex .05 .06 
   Age .01 <.01 
   LSS <.-01 <.-01 
  Affective  MtL <.-01 <.-01 
Level 1 Fixed Effects (Time)   
   Intercept .12** .11* 
   Time .07* .07* 
   Time^2 -.01* -.01* 
   Friendship .01 .04 
   Work experience -.06 -.08* 
   Communication Centralization    
   (non-project related) 
.07** .07** 
Interaction   
   LSS x Affective MtL  -.03* 
Random effect variances    
   Intercept (Level 3) <.01 <.01 
   Intercept (Level 2) .01 .01 
Residual .18 .18 
AIC -138.41 -135.92 
BIC -74.48 -67.76 
Marginal Pseudo R2 .11 .14 
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Figure 8. Plot of the interaction between standardized LSS and standardized affective MtL on 
perceived communication centralization, MtL = Motivation to Lead, LSS = Leadership 
Structure Schemas 
 
When affective MtL was high, there was a significant direct effect of LSS on 
perceptions of leadership centralization, B = -.19, p = .03, and, a significant indirect effect of 
LSS on perceived leadership centralization mediated by perceived communication 
centralization test, p = .03, CI 95% [-.21, -.01].  When affective MtL was low, the direct 
effect of LSS on perceptions of leadership centralization via communication centralization 
remained significant, B = -.19, p = .04, however the Sobel-test indicated that there was no 
significant indirect effect, p = .14, CI 95% [-.02,.17]. The direction of the moderated 
mediation mirrors the results of the indirect effect found in Model 2b. Although there was an 
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overall indication of a moderated mediation, the conditional effect was contrary to the 
hypothesized effects. The results therefore partially support Hypothesis 4.  
Table 9 
Random Coefficient Models Regressing the Standardized Mediator and Outcome on 
Standardized Predictors and Control Variables Aggregated to the Individual Level (N = 107 
Individuals on Level 1, N = 41 Teams on Level 2) 
*p < .05, **p < .01, Level 1: n = 107; Level 2: n = 41; Sex coded: 1 = female, 2 = male; 
Friendship coded 0 = no friendship with other team-members, 1 = friendship with at least one 
team member, Work experience coded 0 = no previous experience working with other team 
members, 1 = previous experience working with at least one other team member 
 
8.10. Discussion 
This study results in several key findings. First, shared Leadership Structure Schemas 
(LSS) result in the perception of less centralized team leadership. Secondly, individuals who 
perceive their own communication network in the team centralized are also more likely to 
perceive leadership in teams as more centralized. Third, there is an indirect effect of LSS on 
 Mediator Model 
Perceived Communication 
Centralization  
Outcome Model 
Perceived Leadership 
Centralization 
Level 2 Fixed Effects (Team)   
   Group size -.07 -.06 
Level 1 Fixed Effects    
   Sex .41 -.06 
   Age  .02 -.18+ 
   Friendship .24 -.41 
   Work experience -.58* -.25 
   Communication 
   Centralization    
   (non-project related) 
.42** .14 
   LSS -.05 -.19* 
   Affective MtL  -.04 -.01 
   Communication 
   Centralization 
 .30** 
Interaction   
   LSS x affective MtL -.24*  
Random effect variances    
   Intercept (Level 2) .18 .20 
Residual .65 .61 
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perception of leadership centralization which is mediated by the centralization of the 
perceived communication of the rating individual. This mediation, however, is dependent on 
the individual’s affective Motivation to Lead (MtL), as it only occurs when affective MtL is 
high. Additionally, we found a significant negative quadratic effect of time on perceived 
centralization, indicating that perceived communication centralization develops in an inverted 
u-shaped fashion with the highest centralization towards the midpoint of the collaboration. 
We did not find any implications of a direct effect of affective MtL on perceptions of 
centralization or effects of time on perceive leadership centralization. 
8.10.1. Implications for research 
Our research shows that the development of shared leadership, in terms that the 
leadership is perceived as something that is not restricted to certain individuals but exerted by 
multiple team members to a relatively equal extent, depends on the team member’ 
information processing. It shows that the development perceptions of leadership structure may 
not only rely on context and team processes and interactions, but by the individual differences 
of the respective team members, as some individuals are more likely to perceive leadership 
dispersion, than others. In line with information processing theories of leadership (Lord, 
1985; Lord & Maher, 1993) our research shows a direct effect of cognitive schemas, i.e. 
assumption about leadership, on social judgments regarding the leadership in the team. As 
this effect is only partially mediated by communication as reported by the team members, it 
implies that likelihood of shared leadership to develop in teams is partially determined from 
an early point on, namely as soon as the team is compiled.  
This study focuses on dispersion or centralization of leadership on teams as main 
outcome. The team members’ ability to view more than one person as leader is a necessary 
condition for an overall high magnitude of shared leadership to develop. The magnitude of 
leadership in a team, expressed as density of leadership network ties, is also strongly 
associated with outcomes such as performance (D’Innocenzo et al., 2014). As individuals 
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with a hierarchical LSS perceive leadership as a zero sum game (DeRue & Ashford, 2010), 
their capacity to perceive a high density of leadership in their team is severely limited as they 
tend to restrict their perceptions of leadership to limited number of team members. In sum, 
our results suggest attending to the team members’ individual perceptions, or ego-networks, 
when conducting research on team-level emergence of shared leadership and controlling for 
the individuals’ Leadership Structure Schemas as these could lead to rater biases.  
According to information processing theories, cognitive schemas have relatively stable 
effects on social judgements which are only likely to change when the respective perceiver is 
confronted with new behavioral information which is schema-inconsistent and can’t be 
attributed to situational circumstances (Lord & Maher, 1993). This behavioral information, 
however, needs to be encoded, perceived and stored in so that the individual can apply it to 
his or her leadership judgements (Lord, 1985). Our results showed that, in fact, perceiving 
one’s own communication less centralized led to an increased probability of also perceiving 
the leadership in the team as less centralized. This result is in line with research on the 
antecedents of leadership, showing that a team environment encouraging participation 
facilitated shared leadership in teams (Serban & Roberts, 2016). Yet, the perception of the 
own communication network was also impacted by cognitive schemas, implying that 
cognitive schemas might not only have incremental validity beyond the effects of team 
interactions, but that they affect behavioral perceptions as well. Our research shows that 
assumptions regarding the distribution of leadership in teams and one’s own preferred role in 
team leadership impacts the perception of team level behavior. This effect can be caused by 
two mechanisms: One the one hand, cognitive schemas may impact the interaction behavior 
itself, which is then encoded and stored in memory (DeRue & Ashford, 2010). On the other 
hand, cognitive schemas may lead to biases in the perception of behavior, e.g. by guiding 
one’s attention towards schema-consistent distribution of influencing behavior in the team. 
Future research should address the association between actual objective behavioral 
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interactions and the individual and subjective perceptions of these behavioral interactions and 
investigate whether the effects of cognitive schemas on perceived networks of behavior are (at 
least partially) mediated by actual observable behavior or whether they can mitigate the 
effects of objective communication behavior on its perceptions, and whether these 
mechanisms differ in the magnitude of their effects. A strong impact of cognitive schemas on 
how actual behavior is translated to perceived behavior would stress the importance of team 
composition for shared leadership development. 
Contrary to our hypothesized direction, the effect of LSS on communication 
centralization was stronger under the condition that affective MtL was high. A surprising 
finding of the slope analysis was that, when LSS were shared, individuals with a high 
affective Motivation to lead perceived leadership in the team as less centralized compared to 
individuals with low affective motivation to lead. As affective Motivation to Lead is linked to 
more teamwork behaviors (Luria & Berson, 2013), it is possible that the wish to exert 
influence in the collaboration leads individuals to invest resources (Bergner, Kanape, & 
Rybnicek, 2019) and engage more into the team’s decision making. As affective Motivation 
to Lead is associated with extraversion (Chan & Drasgow, 2001), lower extraversion of 
individual’s with a lower affective MtL could hinder the shared LSS to translate into the 
individual’s communication behavior, as the individual might be more passive and not 
actively seeking out communication with multiple team members.  
While our research adds to the research on implicit theories of leadership in general, it 
specifically underlines recent theoretical development which propose that implicit theories of 
leadership as a multilevel phenomenon (Scott et al., 2018). In the context of team work, 
cognitive schemas do not only influence the way we perceive and categorize individuals as 
leading according to their fit with a leader prototype, but that they also work on higher 
structural level. While existing research and theory has mainly attended to team-level 
compilations of different cognitive schemas regarding leadership distribution in teams 
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(DeRue et al., 2015; Scott et al., 2018), our research shows that these processes come into 
effect on the individual level and affect the way individuals perceive their team, beyond team 
membership. 
8.10.2. Practical implications 
Team compilation is a relevant task for management, as the choice and composition of 
team members has an impact on the quality of collaboration and team performance (e.g. 
LePine, 2003). Integrating cognitive schemas into the team compilation process in addition to 
factors such as expertise, experience, and cognitive abilities, could enhance the team’s 
capability of developing shared and mutual influence structures in teams. Moreover, our 
research pinpoints possible starting points for the development of interventions aimed at 
increasing shared leadership in teams. First, communicating knowledge about the presence 
and effect of cognitive structures in team interventions could lead to more awareness of the 
factors that influence their judgements and may induce a different reflection of the perceived 
team processes. Trainings aimed at teaching Implicit Leadership Theories (ILTs) for leader 
development (e.g. Schyns, Kiefer, Kerschreiter, & Tymon, 2011) could therefore be adjusted 
to include Leadership Structure Schemas for team training purposes. Second, managers could 
attend to the communication networks within the team and be aware possible physical or 
psychological barriers that hinder a distributed communication within the team. Providing 
ways for each team member to communicate equally and easily with all other team member 
would enable individuals to perceive and encode vital behavioral information for social 
judgements. A special focus should be on barriers that apply in some dyadic relations within 
the team more than others, for example when some team members are not located in 
proximity to others and therefore rely on computer-mediated communication (Leenders et al., 
2003). 
Perceiving Leadership in Teams 
 
105 
8.10.3. Limitations  
Our study is not without limitations. Although our participants worked in a real team 
collaboration and had an individual interest in the team performing well, it is still a student 
sample. All teams were relatively homogeneous regarding demographic factors and expertise. 
Meta-analytic evidence shows that effects of shared leadership on performance are higher in 
field samples compared to student and classroom samples (D’Innocenzo et al., 2014). Overall, 
perceived leadership centralization, as well as perceived communication centralization, was 
relatively low and showed little variance in our sample. Also, we had no control over the team 
compilation and the seminar teachers implied that they also refrained from interfering by 
assigning individuals to teams. Although we controlled for previously existing friendships and 
working experiences, we can’t exclude the possibility that individuals chose their teams based 
on pre-existing perceptions of competence or leadership, which may or may not be based on 
previous collaborations.  
An additional limitation is the availability of team level data. As we focused on the 
level of individual perceptions, we included individuals in the analysis, even when their team 
members did not take part in the study. Controlling for team-level effects, e.g. of diversity of 
cognitive schemas could provide a fruitful avenue for future research to examine the 
incremental validity of individual-level predictors. 
. 
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9. Adapting Leadership Perceptions across Tasks: Micro-Origins of Informal 
Leadership Transitions 
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Abstract 
Relational theories of leadership emphasize the relevance of dynamic changes of informal 
leadership structures in teams, especially when teams are confronted with new tasks. In this 
study, we examine how leadership perceptions change in a new task and focus on two 
potential moderators: interpersonal contact and perceived change in competence allocation. 
We confronted existing student teams with a new and non-routine task in the laboratory, 
during which we assessed team members’ interpersonal face-to-face contact via infrared using 
wearable sensors. We conducted multilevel analyses focusing on leadership perceptions on 
the relational level as outcome. Results show that leadership perceptions were relatively 
stable across tasks. However, team members changed these leadership perceptions more if 
they had more interpersonal contact with others and if they perceived a shift in competence 
relations. We discuss theoretical implications regarding informal and shared leadership 
research and practical implications regarding leadership development, as well as team 
diagnostics and interventions.  
Keywords: informal leadership, social sensing, leadership perceptions, teams, behavior 
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9.1. Introduction 
A team’s capacity to coordinate and modify its abilities, resources, and activities to 
deal with changing situational demands increasingly determines team performance (Burtscher 
et al., 2010). Current research suggests that a team’s performance depends not only on the 
overall pattern of the leadership network (D’Innocenzo et al., 2014), but also on changes and 
developments of informal leadership over time (Drescher et al., 2014). Hence, the adaptive 
capability of a team is reflected in its ability to dynamically shift and change internal 
structures of influence, which depends on variability in a team’s informal leadership network. 
 Informal leadership networks in teams are based on interpersonal perceptions of 
influence (Carter & DeChurch, 2012) that develop naturally when individuals collaborate in a 
group (White, Currie, & Lockett, 2016), and reflect subjective perceptions of influence rather 
than formal authority or power (Neubert & Taggar, 2004). Therefore, if researchers want to 
understand the dynamics of informal leadership adaptation and change, they need to 
understand the relational micro origins on which team members’ informal leadership 
perceptions are based and how they influence the interpersonal perceptions. The degree to 
which team members perceive each other as high or low in informal leadership can vary 
across perceivers (Emery et al., 2013; Kenny, 2004; Malloy & Albright, 1990). Information 
processing theories (Lord, 1985; Lord & Alliger, 1985) propose that people base these 
perceptions on behavioral information that they have encoded and stored--a process that 
involves selective attention.  
As leadership perceptions are judgments of targets by raters, they rely highly on the 
raters’ retrieval of behavioral information about the targets, which is often stored in schematic 
ways based on categories and therefore do not necessarily reflect accurate descriptions of the 
objective behavioral stimuli. Changes in interpersonal perceptions are therefore only possible 
when the encoding of behavioral information leads to a reevaluation process and if the 
respective behavioral information is incongruent with the previous categorization and 
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perception of the target person (Lord, 1985). As updating evaluations of others requires 
cognitive effort (Fiske & Neuberg, 1990) and controlled, instead of automatic, information 
processing (Lord & Maher, 1993), it is unlikely that leadership perceptions change without 
new information about either the respective team member (Lord, 1985; Lord & Maher, 1993), 
or the situation or task (Aime et al., 2014) that makes it seem necessary to the rater. 
 To date, most of the existing studies do not construe informal leadership (structures) as 
a relational construct but summarize leadership ratings as team-level or individual-level 
constructs, which does not allow insight into the development and consequences of 
interpersonal relations and thereby the change of leadership perceptions. Additionally, up to 
this point, insights into temporal dynamics of informal leadership perceptions across time and 
contexts is sparse, as most of the existing research is of a cross-sectional nature (for an 
overview see Zhu et al., 2018). This static image of informal leadership also results from the 
assessments of leadership and intra-team processes with self-reports and questionnaires at a 
single point in time. This is especially critical when investigating varying interpersonal 
behaviors as predictors of leadership perceptions. Rater biases and categorization processes 
may impact the perception and rating of interpersonal behaviors (Lord et al., 1978; Phillips, 
1984; Phillips & Lord, 1981), which constrains the validity of self-report data for the analysis 
of interpersonal dynamics.  
 We attend to these issues by applying a relational focus and by using a dyadic-level 
behavioral measure while examining the question of when and how people in teams adjust 
and adapt their perceptions of informal leadership. Drawing on Adaptive Leadership Theory 
(DeRue, 2011; DeRue & Ashford, 2010), as well as on theories of team adaptation (Burke, 
Stagl, Salas, et al., 2006; LePine, 2003; Zaccaro, Rittman, & Marks, 2001) and dynamic shifts 
in resources (Aime et al., 2014), we derive individual and relation-level enablers and catalysts 
of transitions of leadership perceptions. We propose that dyadic social interactions as well as 
perceived shifts of competence allocation facilitate changes in team members’ perceptions of 
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informal leadership. Especially, a team’s competence and expertise structure with respect to 
situational demands is relevant for the perception, interpretation, and response to novel 
environments (Barton & Bunderson, 2014; Marks, Zaccaro, & Mathieu, 2000). Thus, our 
study contributes to leadership and team research by providing evidence for the role of 
relational-specific interpersonal behavior in the development and adaptation of leadership 
perceptions. We further introduce objective face-to-face contact as an objective proxy of 
micro-level social interactions, extending the repertoire of what Meyer and colleagues (2016) 
call micro-level leadership behaviors. Consequently, we take a first step towards the 
investigation of behavioral team networks and their impact on perceptual outcomes and team 
adaptive capacity.  
We examine transitions of leadership perceptions in existing student teams as a 
function of contextual change using a multilevel approach including teams, individuals, and 
dyadic relations as levels of analysis, therefore providing fine-grained insights into the 
changes in perceptions. In our study, we emphasize the key role of raters by considering 
perceiver-specific moderators of leadership change and attend to contextual change by 
analyzing the change of leadership perceptions across two different task contexts (routine and 
non-routine). During the non-routine task, we assess the interpersonal behavior by using 
wearable infrared sensors that provide objective behavioral data to separate observable 
behavior from its perception in the analysis. 
9.2. Informal Leadership in Teams 
Whenever people work collaboratively towards a common goal, structures of 
influence and leadership emerge naturally (White et al., 2016) and are crucial for team 
success (Hong, Catano, & Liao, 2011). The term informal leadership describes leadership 
relations that develop either in the absence of or in addition to structures of formal 
hierarchical authority that are rooted in team members’ social perceptions (Pielstick, 2000). 
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Informal leadership is based on leadership perceptions, i.e. the magnitude to which team 
members subjectively attribute leadership to others and themselves. 
Interpersonal and interaction aspects of informal leadership have increasingly moved 
into the focus of leadership research (Denis et al., 2012; White et al., 2016). Instead of 
viewing leadership as a collection of one-directional behaviors within formal hierarchies, 
theories such as Relational Leadership Theory (RLT, Uhl-Bien, 2006) and Adaptive 
Leadership Theory (ALT, DeRue, 2011; DeRue & Ashford, 2010) construe leadership as a 
collective phenomenon, which is based on dyadic relations (i.e., between two team members) 
and manifests as a structure of influence in social networks that can facilitate or constrain 
team action (Balkundi & Kilduff, 2006). A team’s leadership network consists of a set of 
individuals (in social network analysis represented by nodes) and the perceived leadership 
relations between those individuals (represented by ties). Network indices describe the 
position and characteristics of individual actors in the network as well as the entire network 
structure (D’Innocenzo et al., 2014; Gockel & Werth, 2010).  
Such network conceptualizations of team leadership are the focus of research on 
shared and emergent leadership. Shared leadership investigates how team-level network 
structures affect team processes and outcomes, whereas emergent leadership focuses on who 
emerges as an informal leader. Whereas shared leadership focuses on the magnitude and 
distribution of informal leadership in teams, as well as their predictors and outcomes, 
emergent leadership research primarily investigates individual-level antecedents of informal 
leadership emergence (Zhu et al., 2018). Prior studies identified personality traits such as 
extraversion (Emery et al., 2013), motivation to lead (Hong et al., 2011), need for power 
(Shaughnessy et al., 2016), and self-monitoring (Dobbins, 1990; Kilduff, Mehra, Gioia, & 
Borgatti, 2017), as well as cognitive abilities (Kickul & Neuman, 2000), emotion recognition 
abilities (Emery, 2012; Walter, Cole, der Vegt, Rubin, & Bommer, 2012), narcissism (Brunell 
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et al., 2008), and masculinity (Goktepe & Schneier, 1989) as being correlated with individual 
leadership emergence.  
Target-specific traits, however, can predict leadership emergence at different points of 
time, as a longitudinal study shows that individuals with more covert and less immediately 
recognizable attributes, such as cognitive ability and motivation, are only perceived as leaders 
at later points in the team collaboration (Kalish & Luria, 2016). This is in line with 
information processing theories of leadership, which state that behavior that is congruent with 
the perceiver’s leadership prototypes or schemas is encoded and memorized more easily 
(Lord & Maher, 1993). Hence, researchers have attributed the emergence of more masculine, 
dominant, extraverted, and charismatic individuals as leaders to social stereotypes that enable 
automated processing and a rapid development of leadership perceptions (Eagly & Karau, 
1991; Lemoine, Aggarwal, & Steed, 2016; Offermann, Kennedy, & Wirtz, 1994), which may 
change over time and as a result of controlled processing (Lord & Maher, 1993).  
However, because most studies are of cross-sectional nature, they cannot assess the 
dynamic nature of leadership within teams (Zhu et al., 2018). Furthermore, informal 
leadership research does not adequately reflect the reality of many teams in modern 
organizations, namely the necessity to quickly adapt to new tasks and environments (LePine, 
Colquitt, & Erez, 2000). Most of the insights from shared leadership and emergent leadership 
are static and context-dependent, resulting in a mismatch between methods and underlying 
theories that emphasize dynamics as leadership transitions among team members across 
contexts and tasks (Burke, Stagl, Salas, et al., 2006; Cox et al., 2003). Influence patterns in 
teams are complex, and shifts and changes over time and across tasks are crucial (Stasser & 
Davis, 1981). For example, research on the Social Transition Scheme Model in the context of 
mock juries shows that a group`s first shift is strongly related to the final decision (Kerr, 
1981). In the context of informal leadership, however, we know surprisingly little about the 
microdynamics and mechanisms of informal leadership change and adaptation (Carter & 
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DeChurch, 2012). Our study is therefore aimed at providing insights into the processes of 
leadership across different contexts; more specifically the micro-origins of leadership 
perception change when an existing team is faced with a new and non-routine task.  
9.3. Stability and Change of Informal Leadership Perceptions 
Changing tasks or environments may change the relative importance of team 
members’ skills (Friedrich, Vessey, Schuelke, Ruark, & Mumford, 2009; Kozlowski et al., 
2009; Marks et al., 2000). Thus, if a team is confronted with a new task, static leadership 
structures may have detrimental effects (DeRue, 2011). As dyadic perceptions among team 
members are the basis for informal leadership, it is a bottom-up emergent phenomenon 
(DeRue, 2011) and calls for multilevel-investigations of its processes (Zhang, Waldman, & 
Wang, 2012). This includes dyadic relations between actor and perceiver at the relational 
level. Therefore, to understand how team-level structures of informal leadership change and 
adapt, we need to investigate how, why, and when individuals change their perceptions of 
another individual’s leadership. 
Adaptive Leadership Theory (ALT, DeRue, 2011; DeRue & Ashford, 2010) 
emphasizes the role of dyadic interactions for the development and shaping of leadership 
perceptions. According to ALT, leadership relations do not develop from scratch with every 
new collaboration in a given dyad. Instead, past behavior and the resulting past leadership 
perceptions affect future behavior and perceptions (DeRue & Ashford, 2010), hence implying 
a certain degree of stability in dyadic leadership perceptions across different tasks. This is in 
part due to categorization processes (Rush et al., 1981) that impact perceptions of others’ 
behaviors (DeRue & Ashford, 2010), especially regarding leadership (Epitropaki & Martin, 
2005). Once individuals categorize others as leaders, they are more likely to perceive the 
behaviors of this person as being leader-like (DeRue & Ashford, 2010; Lord et al., 1982). 
Hence, even when a team is confronted with a new and different task, team members will at 
least partially transfer their preexisting leadership perceptions into the new task, which is in 
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line with research on member expertise on group decision making. Bonner, Baumann, & 
Dalal (2002) found that team members who were identified as the best problem-solvers have 
more influence in their team in comparison to other team members. This relationship between 
competence of team members and influence suggests that expertise is important for leadership 
perception, because influence is a key aspect of leadership behavior (DeRue & Ashford, 
2010; DeRue, Nahrgang, Wellman, & Humphrey, 2011). We therefore propose:   
H1: In a team, dyadic leadership perceptions in a previous task are positively 
associated with leadership perceptions in a new task. 
9.4. How do Leadership Perceptions Change? Social Interactions as Micro-Processes  
 In a new task, two team members that form a dyad (re-)negotiate informal leadership 
through the same processes that cause the initial development of leadership, namely a 
sequence of interpersonal interactions. In a specific dyadic relation (within a broader team 
context), behavioral interactions lead to the internalization of a leader or follower identity. 
The degree to which an individual internalizes the leader (or follower) role determines the 
relational leadership recognition, hence the perception of the other individual’s leadership 
capacity or behavior (DeRue & Ashford, 2010). By applying these propositions to leadership 
perceptions (i.e. the recognition of the other’s leading), we conclude that changes and 
adjustments in leadership perceptions occur as a function of within-dyad interpersonal 
behavior. 
 Many current conceptualizations of collective or pluralized leadership (Denis et al., 
2012) share the presumption of some form of interpersonal relational behavior as the core of 
leadership perceptions. However, examinations of the specifics of these micro-level behaviors 
are rare and often vague (Meyer et al., 2016). While DeRue and Ashford (2010) propose 
reciprocal sequences of claiming and granting leadership as key processes, they note that 
these processes can consist of indirect behavioral cues that may “vary in their clarity and 
visibility to others” (p. 633). As informal leadership lies in the “eye of the beholder” 
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(McIntyre & Foti, 2013, p. 47), the processing of social information that occurs in interactions 
strongly depends on the perceiver and the interpretation of the behavior, which is affected by 
the perceivers’ traits, dispositions, attitudes, and experiences (DeRue, 2011; Keller 
Hansbrough et al., 2015; Lord, 1985; Lord & Alliger, 1985). Yet in order to change the 
perception, new information is needed. If, for example, a team-member perceives another 
team member as not fitting with his or her cognitive schema of a leader, for example by being 
female, young, and timid (assuming the rater views a prototypical leader as male, older, and 
dominant) he or she will likely initially categorize the respective other person as follower or 
non-leader (Lord & Maher, 1993). Schema-incongruent behavior by the target (e.g. being 
dominant, being well-prepared, showing dedication; cf. Offermann et al., 1994), and making 
valuable propositions that influence the team’s course of action, would challenge the rater’s 
initial categorization (Lord & Maher, 1993). 
As a consequence, predicting increases or decreases in leadership perceptions as a 
function of narrowly defined observable behaviors is difficult, if not impossible. However, the 
necessity of social interactions as an enabler of change in leadership perceptions persists. 
During social interaction, perceivers “distribute attention to various behavioral events . . .  and 
build up memory representations about these events” (Malle & Pearce, 2001), which leads to 
the generation and processing of information (Lichtenstein et al., 2006; Lord, 1985; Marion et 
al., 2016). Social interactions provide social information as they include verbal and nonverbal 
communication (e.g. eye gaze, head-body orientation, facial expression) between a sender and 
an observer (Beyan et al., 2016). The availability of such social information is crucial, as 
perceivers make their leadership judgments through a retrospective social-cognitive 
evaluation process (Lord, Day, Zaccaro, Avolio, & Eagly, 2017). According to ALT (DeRue, 
2011; DeRue & Ashford, 2010), if there is no or sparse new social interaction between two 
individuals, the relation-specific internalized leadership identities are not likely to change. 
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However, to socially process behavioral information, it needs to be salient and visible (Fiske, 
Kenny, & Taylor, 1982) to the receiver. 
 We propose that one of the minimal requirements for experiencing social interactions 
in face-to-face teamwork (as opposed to, for example, virtual teams), regardless of their 
content, is face-to-face contact (i.e., a proximity with eye contact in which verbal and 
nonverbal behavioral cues can be detected). In other words, we construe face-to-face contact 
as a condition-sine-qua-non that constitutes a prerequisite for social interactions. Face-to-face 
contact increases the probability of relevant behavior being perceived and processed (Drolet 
& Morris, 2000). An absence of face-to-face contact means that there is an absence of new 
behavioral information about a target. As a result, perceivers need to revert to what they 
already know about another person instead of reevaluating their impression. When a team is 
confronted with a new task, we therefore expect change in leadership perceptions in those 
dyadic relations with high amounts of interaction, and stability of leadership perceptions in 
dyadic relations with little interaction during the new task. When a team member, who has 
been previously rated by another as low (high) in leadership and has only little face-to-face 
contact with the respective other, his or her rating of the other’s leadership regarding the new 
task should also be low (high). Deviations from the stability across tasks, namely that a 
change of perceptions of another team member from low (high) in leadership to high (low), 
are therefore more likely if there is more face-to-face contact within the dyad. We therefore 
propose the following: 
H2: The strength of the association between dyadic leadership perceptions in a 
previous task and leadership perceptions in a new task is moderated by face-to-face-contact 
within the dyad. This association is stronger when there is only little face-to-face contact, and 
weaker when there is a high amount of face-to-face contact within the dyad.  
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9.5. When do Leadership Perceptions Change? The Role Perceived Shifts in 
Competence Allocation 
Whereas face-to-face contact enables the re-evaluation of informal leadership by 
providing new social information, leadership perceptions are also more likely to change as a 
function of contextual or task change (DeRue & Ashford, 2010). The notion that different 
environments and tasks call for shifts in and transference of leadership is a key idea in shared 
or collective leadership theories, which state that shifts in leadership should occur in 
accordance with team members’ task expertise (Burke et al., 2003; Carter & DeChurch, 2012; 
Pearce et al., 2010).  
Team adaptation theories provide assumptions regarding cognitive mechanisms and 
processes that enable a team to reconfigure the task network (cf. Crawford & LePine, 2013), 
learn new processes, or to modify the existing processes to deal with environmental changes 
and challenges, such as non-routine tasks (Burke, Stagl, Salas, et al., 2006; Klein, Ziegert, 
Knight, & Xiao, 2006; Kozlowski, Gully, Nason, & Smith, 1997). This entails changes to 
team members’ mental models (Burke et al., 2003), especially of team member expertise, to 
meet the situational demands (Barton & Bunderson, 2014). When task-relevant expertise, or 
rather critical information about how to deal with different tasks, is distributed among the 
team members (Hollenbeck et al., 1995), static adherence to team processes and plans can 
have detrimental effects due to the escalation of commitment and poor error detection and 
management (Kalmanovich-Cohen, Pearsall, & Christian, 2018), especially when the need for 
a certain kind of expertise is not constant during the entire collaboration and multiple tasks 
(Faraj & Sproull, 2000). 
Individual assessments of the teams’ competence and expertise structure provide the 
cognitive basis for the perception, interpretation, and response to novel environments (Marks 
et al., 2000). Therefore, team members estimate the degree to which they themselves and the 
other team member possess the expertise and knowledge to deal with specific situational 
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demands (Aime et al., 2014; Barton & Bunderson, 2014). Research on team member expertise 
in group decision making suggests that the recognition of expertise is positively related to 
reliance on the best team member and to how often teams defer to their best team member 
(Baumann & Bonner, 2004). For example, team members who were identified as being the 
best problem solvers in the team showed more influence within their team in contrast to other 
team members (Bonner et al., 2002). When the context changes, a team member’s expertise 
can become more relevant when dealing with the situation at hand, leading to a shift in the 
competence distribution or hierarchy within the team and, subsequently, to changes in 
behavioral expressions and their perception by other team members (Aime et al., 2014). Thus, 
when perceiving a shift in situational demands, an individual is more likely to question the 
legitimacy of team members’ behaviors and actions based on their resources and relevance in 
order to deal with the demands, therefore initiating a “meaning-making process” (Aime et al., 
2014) of team positions and structures. To further illustrate the relevance of this assumption, 
if a task is novel, yet can be dealt with by team routines and standard operating procedures 
(Lei, Waller, Hagen, & Kaplan, 2016), team members should neither perceive a shift in 
competence allocation, nor change their perceptions of legitimacy of actions, nor should they 
subsequently engage in a re-evaluation process of the team’s social structure.  
Team members can react differently to situational and contextual demands (Barton & 
Bunderson, 2014) and to the location of the necessary resources within the team (Aime et al., 
2014). When confronted with a new situation, team members “will detect different cues and 
assign slightly different meanings dependent on existing knowledge structures and each 
member’s vantage point” (Burke, Stagl, Salas, et al., 2006, p. 1194), which leads to individual 
estimations of novelty, information elaboration, and reflection of the existent distribution of 
competence in the team (van Ginkel & van Knippenberg, 2009). Additionally, individual 
team members can have different degrees of motivation to engage in re-evaluation processes 
(Barton & Bunderson, 2014), as adapting one’s own mental model of the team is cognitively 
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effortful (LePine, 2003). Experiencing the need and necessity to re-evaluate one’s own 
perceptions of others in terms of competence should also enable less schematic and more 
controlled information processing in terms of leadership evaluations (Lord, 1985). During 
controlled processing, perceivers encode more behavior that they can then memorize and use 
to revise impressions, which especially applies to schema-inconsistent behavior (Lord & 
Maher, 1993).  
Research on perceived competence and informal leadership further supports the 
association between cognitive representations of the team and emerging leadership structures 
(DeRue et al., 2015). Building on insights from team adaptation, we propose a perceiver-
focused approach to what DeRue (2011) describes as contextual change. Keeping the notion 
that leadership “depends in part on the perceptual processes of followers” (Lord & Alliger, 
1985, p. 47), we propose that it is not the situational change itself which triggers change in 
leadership perceptions, but a perceived shift in the team’s competence structure. Perceivers 
are more likely to change and adapt their perceptions of leadership (in either direction) if they 
experience changing situational demands which lead to a shift in the allocation of resources 
that are necessary to deal with the demands. Individuals who perceive their existing 
perception of resource allocation in the team to be adequate for the novel situational context 
should be less motivated to engage in the re-evaluation of interpersonal behaviors and the 
social structure of the team. Therefore, the perceptions of leadership should remain stable. 
This leads to a multi-level model of the process leading from situational change to changes in 
leadership perceptions (see Figure 9).  
In summary, a shift in perceived competence allocation requires the perceiver’s 
motivation to actively update his or her assessments of others and thereby to act as a proxy for 
more controlled instead of automatic processing (Barton & Bunderson, 2014) and the 
perception that the expertise that is required to tackle the new task is not located in the same 
way as in the previous task. We hypothesize that the perception of a shift in the competence 
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allocation in a new task (Burke, Stagl, Salas, et al., 2006) initiates changes in leadership 
perceptions.  
 
Figure 9. Multilevel-model of the association between contextual change and change in 
perceptions of leadership 
 
Thus, when one team member rates another as low (high) in leadership in a previous 
task and that he or she perceives that the allocation of task-relevant competencies and 
resources within the team remains stable across task, the rating of the other’s leadership in the 
new task should also be low (high). Initially low (high) leadership ratings should therefore 
only increase (decrease) when the respective rater experiences a change of the allocation of 
competence within the team (see Figure 10). We therefore propose: 
H3: The strength of the association between dyadic leadership perceptions in a previous task 
and leadership perceptions in a new task is moderated by the rater’s perception of a 
competence shift within the team. This association is strongest when the rater perceives the 
competence structure as being stable across tasks and weaker when the rater perceives a 
strong shift of competence within the team.  
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Figure 10. Summary of hypotheses and overall model 
 
9.6. Methods 
9.6.1. Overview and sample 
We recruited 37 existing undergraduate student teams, each consisting of three (12 
teams) or four (25 teams) students, over the course of two winter terms at a German 
university.  The teams were formed in mandatory seminars on experimental research methods 
and worked as teams within the course over a semester. As a part of their curriculum, the 
teams planned and conducted an experimental study. The specific tasks included researching 
literature, formulating hypotheses, designing a study to test the hypotheses, recruiting 
participants, gathering data, analyzing, and interpreting data, and writing a research report that 
was graded at the end of the semester. Team sizes (i.e., the number of 3 and 4-person teams) 
were determined by the lecturers according to enrollment numbers. Students selected specific 
research topics and were then asked to assemble teams on their own according to their 
research topic.  
A total of 133 students agreed to participate in the study. Due to absent values, the 
data of 3 participants could not be included in the study. The mean age of the remaining 130 
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participants was 21.88 years (SD = 2.49), with 76.2% female participants (n = 99) and 23.8% 
male participants (n = 31). Approximately two thirds (67.7%) of the participants were 
psychology students, while the other participants studied physics with a special focus on 
cognitive psychology. The majority of participants (84.6%) were in their third semester at the 
university. Recruitment took place in early December, after the students had been working 
together in their teams for eight weeks. All participants received credit points for their 
participation in the study. In addition, the students had a chance to win a 100 Euro gift 
certificate for their team. 
9.6.2. Baseline assessment (T0) 
Approximately two weeks after recruiting, we sent an online survey to participants to 
assess demographic and baseline data by using the online tool Limesurvey (Limesurvey 
GmbH, n.d.). Participants were asked to indicate their own initials, the initials of their 
lecturer, and the initials of their team members. This allowed us to match the individual data 
to the respective teams. We informed participants about the necessity to assess this data for 
the study at the beginning of the survey. However, we explicitly informed participants about 
the possibility of discontinuing their participation in the study at any point, that the initials 
would be deleted after matching the data, and that the data would be handled by the 
examiners (the first author and two student research assistants) only. After participants 
provided their team members’ initials, we asked about the competence hierarchy within the 
team, as well as their leadership perceptions of all other team members. These measures, 
which we will describe in detail below, were collected again after the laboratory measurement 
(T1). 
9.6.3. Laboratory measurement (T1) 
Laboratory assessments began one week after the baseline assessment. Whereas the teams’ 
ongoing task in the seminar required skills and knowledge about research design and data 
analyses, we chose a laboratory task that required knowledge about statics and practical skills 
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in construction. The teams were confronted with a new team task in the laboratory, as they 
had to build a paper bridge in accordance with specific instructions. The instructions were 
embedded in a story, explaining the laboratory setup and the task. The groups were asked to 
build a new bridge for a fictional town. They were instructed to build the bridge at the marked 
spot (X), using only the materials found on a table in the corner of the room.  
The instructions included the minimum measurements for the bridge (at least one 
meter high and 30 cm wide) and specified that no part of the bridge was allowed to touch the 
floor within a marked space that symbolized a river. As the laboratory task was embedded in 
a competition, we defined specific criteria for the teams to determine the winner of the gift 
certificate. The bridge needed to fulfill the minimum height and width criteria and had to be 
as stable as possible while using as few sheets of paper as possible. Additionally, the teams 
could lose points by making mistakes during the building process. Mistakes included: 
stepping into the river markings or crossing the river anywhere but at a marked area, dropping 
or placing any material within, or handing or throwing material across the river markings. 
Every sheet of paper used by the teams needed to be marked on the dash list. We placed the 
instructions, a notepad, and a pencil on a table in the corner of the room, along with a sign 
which asked the teams to not remove the notepad from the table. Across the room, there was a 
one-meter wide space marked with duct tape (the river). Within the river, and approximately 
in the middle of the room, an x marked a spot on the floor. In close proximity to the door, 
additional markings formed a narrow path that led across the river. On the other side of the 
river, there was a second table with additional material (one pair of scissors, one roll of 
masking tape, 100 sheets of large white paper, a folding rule and a dash list).  
Teams participated one team at a time. Upon arrival, team members were asked for 
their consent to make video and audio recordings. After collecting the consent forms, the 
examiner gave limited information about the assessment, namely that the group would be 
given 75 minutes to complete a task, where to find the exact instructions, and that the 
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respective examiner would be in the room next door, which was separated from the laboratory 
by a one-way mirror. The use of mobile phones was prohibited, and the participants were 
asked to turn them off or keep them in their bags. All participants then received written 
information about the sociometric badges, the wearable sensors used in the study (see below 
for detailed description). All participants gave written consent to audio and video recordings 
and to the data assessment with the sociometric badges. Subsequently, the examiner equipped 
each participant with a badge and noted the initials of the team members along with the 
individual badge numbers. The 75 minutes to work on the task started immediately after the 
examiner left the room. As there was no clock in the room, the remaining time was announced 
via speaker every 15 minutes. Once the time was up, the examiner re-entered the laboratory 
and collected the sociometric badges. The teams then measured the height and width of their 
bridge and tested their stability by placing small weights onto the bridge until it collapsed. 
Subsequently, the participants filled out a paper-pencil follow-up questionnaire on their 
satisfaction with their team’s performance, and their perceptions of leadership during the task.  
9.6.4. Measures 
Informal leadership perceptions. Every team member reported his or her perception of 
every other team member’s informal leadership in a round-robin assessment at t0 and 
immediately after the laboratory task (T1). Participants stated the initials of the respective 
target prior to the rating to ensure the correct attribution of the data to the respective team 
members. We assessed informal leadership using the General Leadership Questionnaire (GLI, 
Cronshaw & Lord, 1987; Lord et al., 1984). The GLI is a five-item questionnaire that asks 
participants to state the perceived amount of leadership exhibited by another team member 
and whether the participant would choose this member as a leader in a future team task on a 
five-point Likert-type scale. In the introductory text, we specifically asked the participants to 
rate the respective team member with respect to the ongoing collaboration during the seminar 
(T0) and the collaboration in the laboratory task (T1). The ratings therefore reflect situation 
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context-specific evaluations, rather than general impressions. The scale showed good internal 
consistencies at T0 (α = .89) and T1 (α = .87).  
Face-to-face contact. To assess the time spent in face-to-face contact, we equipped the 
team members with sociometric badges, which are small devices (ca. 9.5cm x 6cm x 1.3cm) 
that are worn with a strap around the neck by the participants. These devices are equipped 
with an accelerometer, microphones, Bluetooth technology, and an infrared sensor (Kim et 
al., 2012; Olguín Olguín, 2007). The built-in infrared sensors can detect one another when 
they are less than a meter apart and when they are directly aligned (maximum 15° angle; 
Olguín Olguín, 2007). Infrared detection of face-to-face interactions is not possible if the 
signal is interrupted by physical barriers (Chaffin et al., 2017). The validity of the infrared 
signal detection as measure of face-to-face contact has been established in several studies 
(Chaffin et al., 2017; Cook & Meyer, 2017), and due to the small size and light weight of the 
devices, they did not constitute a communication barrier. The examiner adjusted the length of 
the straps individually to ensure that all badges were located at the same height. The infrared 
detection data is saved on the devices’ internal storage, and the information on the number 
and the length of the detections between each pair of badges is computed by the software 
provided by the manufacturer (Sociometric Solutions, 2014). We used the overall duration of 
contact in seconds within a dyad as measure of face-to-face contact in our analyses. All 
participants read an information sheet about the sociometric badges and the types of built-in 
sensors prior to the laboratory task. 
Perceived shift in competence structure. We assessed perceived shift in competence 
structure between the established team task and the new team task by asking participants 
about perceived changes in competence relations among the team members by means of 
competence hierarchies. Therefore, we assessed the perceived competence hierarchy at T0 
and T1. Participants ranked all members of their team according to their task-relevant 
expertise regarding the ongoing seminar task (T0) and the bridge-building task (T1). As the 
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rankings were forced-choice and each ranking position could only be given to one team 
member, we treated the rankings as ordinal-scaled variables, meaning that the intervals 
between ranks were not treated as being equally large. We chose this form of assessment over 
individual round-robin Likert-type ratings of competence to capture the perceived competence 
relations and to avoid error of central tendencies. We computed a Kendall rank correlation 
coefficient (Hollander, Wolfe, & Chicken, 2014; Kendall, 1938) for each rater indicating the 
association between the two rank orders. Kendall’s tau values range between -1 and +1 with 
high coefficients indicating a high association between two rankings. We used the inverted 
variables as the measure of competence shift in our further analysis, so that higher values 
indicate a high perceived shift in the rater’s perception of competence hierarchy (M = -.24, SD 
= .53).  
Control variables. We controlled for team size (3 or 4 members) and team 
completeness on the team level. Team completeness refers to whether the entire seminar team 
participated in the study. To acquire as many teams as possible for the study, we included 
teams when at least 3 team members agreed to take part. Ten of the 3-person teams had been 
working together previously as teams of four. We included completeness as a nominal 
variable in the analyses. As some groups finished the task before the 75 minutes were over, 
we additionally controlled for the work time in minutes spent on the task. 
We also included gender (Eagly & Karau, 1991; Lord et al., 1980) and age as possible 
control variables for both the rater and the target. To rule out any possible influence based on 
sympathy or friendship, we asked the participants to state whether they considered the 
respective targets as friends. Additionally, as we had created a competition between the 
teams, we decided to control for team performance, as we assumed that failing in the team 
task could lead to a possible bias in the (post-task assessed) leadership perceptions. As the 
teams knew only whether they themselves had accomplished the task and were given no 
information on the performance of the other teams, we controlled for the individual subjective 
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satisfaction with the team’s performance. The participants stated their satisfaction regarding 
the teams’ task performance by means of a single item: “Please indicate your satisfaction with 
your team’s overall performance”, which they answered via a 5-point Likert-type scale from 1 
(very low) to 5 (very high). 
Missing data. Due to technical difficulties with the badges and missing answers on the 
paper-and-pencil questionnaire following the laboratory team task, we had to exclude the data 
of 2 raters, which resulted in a different number of raters and targets. Our data set consisted of 
338 data points on the dyadic rating level (level 1), with 128 raters and 130 targets, which 
were organized in 37 teams. 
9.7. Results 
9.7.1. Descriptive analyses 
Prior to hypothesis testing, we conducted a correlation analysis of all data nested 
within the same measurement level (Table 10). On the team level (N = 37), team size was 
positively correlated with work time, r = .27, p < .01. On the rater level (N = 128), team 
performance satisfaction and perceived competence shift were positively and significantly 
correlated, r = .21, p < .01. On the relational level (N = 338), baseline leadership perceptions 
(T0 GLI) and post-task leadership perceptions, r = .60, p < .01, as well as face-to-face contact 
and post-task leadership perceptions, r = .14, p < .05, were significantly correlated. 
Additionally, we found a positive correlation between friendship and baseline leadership 
perceptions, r = .16, p < .05. As a supplementary analysis, we correlated the GLI scores at T1 
and T2 with the respective dyadic competence rankings. As the rankings were ordinally 
scaled within different team sizes, we computed the percentage of team members ranked 
below the target by the target as measure for the correlation analyses. T1 GLI ratings (Level 
1) were significantly correlated with the competence ranking at both T1, r = .43, p < .01, and 
T2, r = .26, p < 0.01. Similarly, T2 GLI ratings were also significantly correlated with 
competence rankings at T1, r = .38, p < .01, and T2, r = .53, p < .01. 
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Intraclass-coefficients (ICC) of the leadership perceptions showed that leadership 
ratings within teams were non-independent at T0, ICC(1) = .08, F(36,301) = 1.85, p < .01, 
and T1, ICC(1) = .06, F(36,301) = 1.61, p = .02. Teams were also distinguishable from each 
other regarding leadership ratings at T0, ICC(2) = .46 and T1, ICC(2) = .38. Within raters, the 
ICC values of leadership ratings did not indicate non-independence at either T0, ICC(1) = .03, 
F(127,210) = 1.07, p = .33, or T1, ICC(1) < .01, F(127,210) = 1.00, p = .50. Raters were not 
distinguishable regarding their leadership ratings at T0, ICC(2) = .06, and T1, ICC(2) < .01. 
However, we found significant within-target interdependence of ratings at T0, ICC(1) = .58, 
F(129,208) = 4.62, p < .001, and T1, ICC(1) = .48, F(129,208) = 3.45, p < .001, and targets 
were distinguishable regarding their received ratings at T0, ICC(2) = .71, and T1 ,ICC(2) = 
.71. We additionally analyzed whether teams were distinguishable regarding the perceived 
shift in competence structure. Within teams, perceptions of shift in the team’s competence 
structure were non-independent, ICC(1) = .35, F(36, 301) = 5.96, p < .01, and teams differed 
in their members’ perceptions of competence shifts, ICC(2) = .83. 
9.7.2 Analytical approach 
Due to the cross-level nature of Hypothesis 2 and the hierarchical organization of the 
data set, we tested the hypotheses with mixed models using the lme4 package (Bates, 
Mächler, Bolker, & Walker, 2015) of the R environment (R Development Core Team, 2015). 
The analyses span three levels: the relational rating level, the individual level (i.e. the rater 
and target level), and the team level. As individuals both rate and are rated by their team 
members, we decided to nest observations in raters and, independently, in targets on level 
two. As the raters and targets are nested in teams, we specified three-level models with 
crossed random effects (Baayen, Davidson, & Bates, 2008) on level two. To illustrate the 
approach, example team X (level 3) has three members A, B, and C (level 2), resulting in 
three dyads (A and B, B and C, A and C). As illustrated in Figure 3, each dyad produces two 
dyadic ratings. Within the dyad consisting of A and B, one rating is made about individual A 
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by individual B and vice versa. In the example, each individual functions as rater in two 
dyadic relational ratings, resulting in six different ratings I to VI on level 1 (Figure 11). 
Additionally, each individual is also the target of two ratings. For example, ratings III and V 
refer to individual A as target. As the perception of a shift in competence is measured on the 
rater level and leadership ratings are not target-independent as shown by the intraclass-
coefficients, there is an indication for crossed random effects models, as they allow rater-and 
target-specific intercepts (and slopes) to vary freely.  
 
 
Figure 11. Illustration of the level structure on an example of a team with 3 team members. 
Arrows within the relational ratings represent the direction of the rating (rater → target). 
 
As a next step, we fitted simple models including only z-standardized pre-change 
leadership perceptions (T0 GLI) as predictor and post-change leadership perceptions (T1 GLI) 
as outcome and added random effects step-by-step to identify the best fitting baseline model 
by comparing model fit indices. Due to the formulation of hypotheses and predictors on the 
rater-level, we decided to begin with a model that includes all three clustering variables; rater, 
target, and team. We further specified three models, each including random slopes for one of 
the levels and compared the AIC and BIC criteria to each other and, subsequently, whether 
the best-fitting random-slopes model fit the data better than the random-intercept-only model. 
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A model with random slopes for raters fit the data significantly better compared to the 
random-intercept-only model, Δ χ(2)2 = 7.67, p = .02. A further addition of random slopes for 
teams, target, or both did not fit the data better. We therefore identified a 3-level random 
intercept and slopes model with crossed random effects on level 2 (raters and targets) as 
baseline model for hypotheses testing, allowing the slopes to vary freely between raters. 
9.7.3. Tests of hypotheses 
We tested our hypotheses in a step-wise fashion. In model 1, we added the control variables 
and the level 1 and level 2 predictors to the baseline model. In model 2, we added both two-
way interactions (see Table 11). We z-standardized all numerical variables before fitting the 
models. Pre-task leadership perceptions, operationalized as baseline scores in the General 
Leadership Questionnaire (GLI) predicted post-task leadership perceptions (T1 GLI) across 
all models, therefore supporting Hypothesis 1.  
In line with Hypothesis 2, time spent in face-to-face contact moderated the association 
between baseline leadership perceptions and post-task leadership perceptions, as the 
interaction was significant in model 2. To analyze the slopes, we plotted the interaction 
(Figure 12) and conducted simple slope tests with the online tool by Preacher, Curran, and 
Bauer (2006). In the figure, strong stability between T0 and T1 leadership would constitute a 
45° angular slope. The shape of the interaction partly supports Hypothesis 2: The association 
pre- and post-task leadership perceptions is strongest when the amount of face-to-face contact 
is low. When the amount face-to-face contact is high, it significantly weakens the association 
between pre- and post-task leadership perceptions, however only if initial leadership 
perceptions are low, - 1 SD, z = 2.38, p = .02. When initial perceptions of leadership are high, 
there is no moderating effect of face-to-face contact, + 1 SD, z = -.52, p = .60. Therefore, 
Hypothesis 2 was supported for low baseline leadership perceptions only. 
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Table 11 
Random Coefficient Models Regressing the T1 GLI Score on Standardized Independent and 
Control Variables (N = 338 Dyadic Relational Measurements on Level 1, N = 128 Raters on 
Level 2, N = 130 Targets on Level 2, N = 37 teams) 
* p < .05, ** p <.01; T0: Baseline measurement, T1: Measures within and after the laboratory task; 
Group size coded 1 = 3 members, 2 = 4 members, Completeness coded 0 = no missing member: 1 = 1 
missing member; Sex coded 1 = female, 2 = male, Friendship coded 0 = no friendship, 1 = friendship, 
face-to-face contact stated in seconds.
 Model 1 Model 2 
Fixed Effects Level 3 Team   
     Group size -.20 -.22 
     Completeness  -.03 -.06 
     Work time .01 .01 
Fixed Effects Level 2 Rater   
     Sex  -.08 -.09 
     Age .03 .03 
     Team Performance 
     Satisfaction 
.09* .10* 
     Perceived shift in 
competence        
     hierarchy (PSC)  
-.01 .00 
Fixed Effects Level 2 Target   
     Sex -.11 -.08 
     Age  .04 .04 
Fixed Effects Level 1 Relation   
     Intercept 3.73** 3.75** 
     T0 Friendship .05 .04 
     T0 Leadership       
     perceptions (LP) 
.41** .41** 
     T1 Face-to-face contact 
     (F2F) 
.03 .05 
Interactions   
     T0 LP x PSC  -.10** 
     T0 LP x T1 F2F  -.07* 
Random Effect Variances   
     Intercept (Level 3) .00 .00 
     Intercept (Level 2 Rater) .05 .05 
     T1 LP   (Level 2 Rater) .03 .02 
     Intercept (Level 2 Target) .11 .10 
Residual .18 .18 
AIC 657.7639 658.4351 
BIC 730.4018 738.719 
Marginal Pseudo-R² .37 .40 
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The significance of the interaction term in model 2 indicates support for the proposed 
moderation effect of perceived shift in competence on leadership perception change in 
Hypothesis 3.  The higher the perceived competence shift, operationalized as a change in 
competence hierarchy between the previous task and the laboratory task, the weaker the 
association between baseline leadership perceptions and post-task leadership perceptions; see 
Figure 13. However, whereas the effect of perceived competence shift on change in leadership 
perceptions was significant when pre-task perceptions were low, z = -1.98, p < .05, it was 
only marginally significant if pre-task perceptions of leadership were high, z = 1.94, p = .05. 
Therefore, we found support for Hypothesis 3, yet only for low baseline perceptions of 
leadership. 
 
Figure 12. Plot of the interaction between standardized pre-task leadership perceptions (T0 
GLI) and time spent in face-to-face contact 
 
To evaluate the explained variance, we computed R²GLMM values that quantify the 
variance explained by the models’ fixed factors (Nakagawa & Schielzeth, 2013) by using the 
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R-package MuMIn (Burnham & Anderson, 2002). The increase of marginal pseudo-R² by 3% 
due to the added two-way interactions is in fact small. However, moderators in social science 
field studies typically account for 1% to 3% of variance and can be considered relevant at 1% 
explained variance (Champoux & Peters, 1987; Evans, 1985; Zhang et al., 2012).  
 
Figure 13. Plot of the interaction between standardized pre-task leadership perceptions (T0 
GLI) and perceived shift of competence within the team 
 
Beyond hypotheses testing, we found a consistent significantly positive effect of the 
raters’ satisfaction with the team performance and post-task leadership perceptions across all 
three models. Neither time spent in face-to-face contact, nor the perceived competence shift or 
any of the other control variables had any direct effect on the outcome.  
9.8. Discussion  
By observing the change of leadership perceptions within teams across tasks, we can 
summarize our results into three key findings. First, individuals do not begin to develop 
leadership perceptions from scratch when they are faced with a new task. Indeed, as proposed 
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in Adaptive Leadership Theory (DeRue, 2011), we discovered relative stability of leadership 
perceptions across tasks. Baseline (pre-task) leadership perceptions were the strongest 
predictor of post-task leadership perceptions in all analyzed models. Second, we found that 
face-to-face contact impacts the strength of the association between pre-task and post-task 
leadership perceptions. This finding is also in line with Adaptive Leadership Theory, as it 
implicates the necessity of an interpersonal exchange between two members of a specific 
dyad for re-evaluations or adaptation of leadership perceptions. These results are however 
limited to low baseline leadership levels of leadership perceptions. The amount of face-to-face 
contact did not impact the strong link between baseline and post-task leadership perceptions if 
the rater perceived the target as being high in leadership prior to the task. Third, our findings 
shed light onto the effect of individually perceived context on changes in leadership 
perception. The association between baseline and post-task leadership perceptions is weaker 
when the rater perceives a shift in competence relations. The shape of the cross-level 
interaction indicates that, if a rater experiences that the new context changes the allocation of 
competence necessary to deal with the task, the association between his or her relation-
specific baseline and post-task will be weaker.   
9.8.1. Implications for informal leadership research 
How and when do we change our perceptions of leadership? Our results support the 
assumption that leadership is indeed a complex interpersonal adaptive process which is 
socially constructed and driven by interactions within relations (DeRue, 2011). Keeping 
within the framework of the social constructivist approach proposing the subjective 
interpretation of social interaction as a sense-making process (DeRue, 2011), we specified 
that some social exchange must occur in order to give the rater new information about the 
leadership of a specific other. Indeed, we discovered that face-to-face contact as a proxy for 
social interaction increased the probability of a leadership re-evaluation process, therefore 
stressing the relevance of behavior as a causal factor determining structure. Hence, we change 
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our perceptions through gaining new behavioral information via interpersonal face-to-face 
contact. In conclusion, it is not what a person does that causes the other’s perception of him or 
her as a leader, but what occurs within a dyad. Our results emphasize the need to attend to the 
relational level when investigating leadership processes in teams. 
  However, we were able to identify areas in which leadership perceptions were 
unaffected by interpersonal behavior. Our findings suggest that once someone has reached a 
certain leadership status in the eyes of another, this status is not easily lost. Individuals who 
were perceived as being high in leadership by the respective peer were also perceived as such 
in the new task, irrespective of the amount of interaction. This finding implies the occurrence 
of categorization processes (Lord et al., 1982; Phillips, 1984) as they implicate that 
individuals encode behavior differently when concerning persons whom they have already 
categorized as leaders. Although DeRue and Ashford (2010) incorporate the relevance of 
categorization processes based on implicit leadership theories into their theoretical 
assumptions, they do not limit them to high leadership, but rather consider their effects equal 
to implicit followership theories. The authors state that individuals are more likely to grant 
someone a leader or follower identity when he or she sees a consistency between their own 
implicit leadership or implicit followership theories. However, we found increased stability 
for high baseline leadership perceptions only. This implies that low leadership perceptions 
may not equal high followership perceptions. Although social-cognitive theories are gaining 
interest in organizational research (Epitropaki et al., 2013), there is a lack of 
conceptualization, especially regarding informal followership. Hence, “definitions of 
followership are also often constructed in terms of how the concept relates to leadership” 
(Crossman & Crossman, 2011, p. 482). If the categorization of a person as a follower was 
complementary to the recognition as a leader, meaning that being recognized as a follower 
was defined as not being recognized as a leader, we should have found a similar effect of 
stability for individuals who were previously perceived as being low in leadership by their 
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peers. Therefore, our results do not indicate that perceivers automatically categorize persons 
that are low in leadership as followers, but that they are open to potential re-evaluation and to 
the increase in their perception of a team-member’s leadership. We therefore conclude that 
low leadership perceptions do not negate the potential capacity of leadership. Team members 
may indeed give others a second chance to make an impression as a leader if they gather new 
information through interaction.  
 Our additional focus on the perceptions of shifts of the competence allocation and 
their role in leadership perception change and adaptation adds to Adaptive Leadership Theory. 
It emphasizes the key role of the perceivers’ situational assessment for leadership perception 
stability and change. We confronted all teams in our study with the same non-routine task that 
required skills that were very different to those needed for their ongoing seminar task. The 
change in leadership perceptions was however dependent on whether or not the team 
members perceived the new task to cause the allocation of task-relevant competence within 
the team to shift. A shift in the perceived allocation of task-relevant resources as a perceiver-
specific cognitive appraisal of the team situation appears to trigger a re-evaluation of 
leadership perceptions. Furthermore, our results indicate that it is in fact not the changing task 
or its demands that induce the re-evaluation of leadership, but rather individual evaluations as 
to whether the existing team structures are appropriate to deal with the demands. Individually 
perceived competence structures as an element of individual team and situation mental 
models (Burke et al., 2003) are not necessarily accurate or congruent to those of the other 
team members. As the cognitive representations determine transitions of leadership 
perceptions however, their accuracy (Burke et al., 2003), as well as influencing factors such 
as cognitive ability and motivation on the individual level (LePine, 2003) and congruence on 
the team level (Burke et al., 2003), should be more strongly included in informal leadership 
theories and research. In this context, future research should also examine the influence of 
self-perceived competence and leadership (Van Quaquebeke, Van Knippenberg, & Brodbeck, 
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2011) on a person’s cognitive representation of the appropriate team-structure to deal with the 
situational demands. Additionally, we should put a focus on possible reciprocal effects 
between leadership structures and mental models over time (McIntyre & Foti, 2013). In our 
sample, the in-team consensus with respect to the perception of competence shifts was high, 
however the teams had been working closely together for several months. Over the course of 
their collaboration, the groups’ knowledge about the competences within the teams increases, 
while routines and structures develop and manifest (Drescher et al., 2014; Kozlowski & Chao, 
2012), which should affect the dynamics of informal leadership in teams. We therefore 
strongly suggest to include the duration of the group’s collaboration as a possible moderator 
of informal leadership transitions in future research. Our supplemental analysis of the 
correlation between perceived competence and perceived leadership supports the findings 
from previous research (e.g., Rubin, Bartels, & Bommer, 2002). As our hypotheses focused 
on the perceived shift of competence allocation of the team as a whole using a forced choice 
ranking system, future research should attend to the individual level predictors of competence 
stability across tasks, for example the general cognitive ability.  
 We found team performance satisfaction to be a strong predictor of leadership 
performance. The more satisfied the team members were with the final performance of their 
team, the higher they rated their team members’ leadership. Distinguishing perceptions of 
leadership behavior as the exertion of influence from the evaluations of the results and effects 
of leadership is a critical issue in leadership research (Meyer et al., 2016; van Knippenberg & 
Sitkin, 2013). When asked to state their perceptions of leadership, individuals might not be 
able to distinguish between the behavioral information and cognitive evaluations, or the 
affective reaction following a task. Although the subjects were unaware of the other teams’ 
performances regarding the stability of the construction, several teams did not succeed in 
building a self-standing bridge and were therefore fully aware that their team could not win 
the competition. In tasks with ambiguous performance criteria or without immediate 
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performance feedback, performance satisfaction should have a lower impact on leadership 
perceptions. A suggestion for future research is therefore to attend to the immediacy and 
clarity of team performance and to control for individual performance satisfaction in tasks 
with clear outcomes of success or failure.  
 Our final contribution is of a methodological nature. In line with the recent call for 
more objective measures of micro-level leadership behaviors (Meyer et al., 2016), we applied 
an automated sensor-based measure of dyadic social interaction. The wearable devices used in 
this study, the sociometric badges (Kim et al., 2012; Olguín Olguín, 2007) allowed the 
participants to move freely within the laboratory and did not hinder the movement. The 
behavioral data that was captured by the badges was saved on the internal memory card and 
was easily accessible for evaluation. However, the utilization of social sensing measures 
needs to be carefully considered as being dependent on the study setting, team size, and on the 
type of sensor. In our case, the team size was small, the examiner observed the teams through 
a one-way mirror, and video and audio recordings were made. We will further discuss the 
application of sensor-based measurements for non-laboratory settings in the following 
limitations section. 
9.8.2. Limitations 
Despite the interesting findings and the advantage to study leadership in existing teams 
within their ongoing collaboration, our study does have a few limitations. The first limitation 
pertains to the new team task. Although we chose a task that required a very different set of 
skills and knowledge in comparison to the previous (and ongoing) team task, the teams were 
fully aware that the new task was for research purposes only. In contrast to their collaboration 
within the seminar, which was scored as an element of their overall grade, the team members 
knew that a failure to complete the new task would not result in any serious consequences. 
Although we attempted to address this issue by adding a competitive element in the form of a 
100 Euro gift certificate for the best team, we cannot assume that the team members 
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approached the task with the same attitude as they would have a new task or challenge within 
their coursework. In addition, the team members were aware that changes within the team’s 
coordination structure by the new task were only temporary, as they would return to their task 
status quo afterwards, which may have led to a weaker motivation when re-evaluating the 
existing structures. Future research, that includes changing tasks of equal importance and 
applying them over longer periods of time could also address issues such as the role of team 
members’ prototypicality (Hogg, van Knippenberg, & Rast, 2012), respectively the role of 
deviations from the group norms in changes of leadership perceptions. 
 The second limitation refers to the assessment of social interactions in general, and 
face-to-face contact in particular, via infrared sensors. Infrared detection is a rather 
conservative measure as the sensors require a strict alignment, especially when only one 
sensor is used. Previous research implies that infrared detection may lead to false negative 
values if the individuals who are wearing the sociometric badges are not directly facing each 
other when co-located (Chaffin et al., 2017). However, we based our choice of infrared 
detection over the less conservative Bluetooth assessment on the specifics of the laboratory 
setting. Bluetooth is indeed more reliable when assessing co-location in field settings over 
longer periods of time. During our laboratory task, all four (three) members were in the same 
20m² room. The longest possible distance between two team members within the room could 
have been no more than 7 meters, if they stood in two diagonally opposing corners of the 
room. Even using a very conservative Bluetooth detection threshold, the limited space would 
have led to a risk  of co-location overreporting (cf. Chaffin et al., 2017), especially since 
Bluetooth detection does not take the alignment into consideration (i.e., whether two 
individuals in proximity are actually facing each other; Olguín Olguín, 2007).  
 Finally, although we recruited real teams in contrast to ad hoc teams for laboratory 
purposes, the student sample is very homogenous when it comes to team sizes, age, 
professional background, and experience, which questions the applicability to action teams or 
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knowledge-based teams. Both of these are often confronted with changing or uncertain 
environments, especially knowledge-based teams consist of team members with various 
backgrounds and different expertise and experience.  
9.8.3. Practical implications 
Our findings provide several interesting implications for practice, especially for team 
management and team coaching. First, they highlight the importance of observing interactions 
within dyadic relations as a promising tool for team diagnostics. Behavioral models of team 
coaching focus on aiding teams towards the development of effective team behaviors by 
analyzing the team’s behavior, giving the team feedback on their behavior, and helping the 
team members to practice new and helpful behavior (Hackman & Wageman, 2005). However, 
many established instruments in team behavior diagnostics are based on self-reports in the 
form of questionnaires (Wageman, 2005), therefore risking measuring team outcomes instead 
of behavioral processes (Rosen et al., 2010). Hence, the identification of objectively assessed 
dyadic interactions could be included in the initial team observations, as they can provide 
valuable information on the informal leadership structure. Team managers or coaches can use 
objective measures of interaction to visualize what actually happens within the team and 
derive possible starting points for interventions, for example in terms of increasing dyadic 
interaction between team members with different backgrounds, skills, and abilities. Also, as a 
part of training and practicing team behavior, encouraging team members to interact with 
team members who are perceived as non-leaders, for example within a simulation, could 
allow the team members to experience adjustments in their leadership perceptions, therefore 
enabling the team as a whole to collect experience in adapting to novel situations. This is in 
line with evidence from research on team training, which suggests that the adaptive capacity 
of a team is best trained by confronting teams with disruptive non-routine situations which 
“counteract habituation and procedural rigidity associated with team interaction” (Gorman, 
Cooke, & Amazeen, 2010, p. 297).  
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 Additionally, applying objective measurement of social interactions by means of 
wearable sensors, such as the sociometric badges, can support team trainings by providing a 
time-economic way of visualizing team interaction processes. Team training approaches that 
use simulations, such as in healthcare contexts (Burtscher et al., 2010; Rosen et al., 2010), 
could benefit from this form of measurement. The interaction data gathered by the sensors is 
rapidly available and can be depicted in the form of interaction networks. Visualizing team 
behavior and, more importantly, potential changes in team behavior in such a way may aid 
trainers, coaches, or team managers in monitoring change processes and the team itself by 
providing visual descriptive feedback on their interpersonal behavior (Dorsey, Russell, Keil, 
van Buskirk, & Schuck, 2009). This is in line with best practice recommendations regarding 
simulation-based training, which suggest multisource assessment of data on actual 
interpersonal processes (Rosen et al., 2008; E. Salas, Rosen, Held, & Weissmuller, 2009). 
9.8.4. Conclusions 
Our research builds on the call for microlevel origins of social structures in general 
and leadership structures in particular (Kilduff et al., 2017; Meyer et al., 2016) by identifying 
two key factors that affect leadership perception evolvement and change over time. By 
occupying a perceiver-specific point of view and integrating theories of leadership 
development and team adaptation, we provide a fine grain view of relational leadership 
processes. Our findings emphasize the necessity of including relational measurements, 
especially regarding behavioral interaction data, as well as individual cognitive 
representations of the team and the context into informal leadership research. Additionally, 
we demonstrate advantages of the inclusion of observable behavioral data captured 
objectively by social sensing in investigating dynamic processes of leadership perception 
development. 
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10. General Discussion 
10.1. Summary of Conceptual Propositions  
 Chapter 7 discussed different types of behavioral and perceptual networks, their 
relations towards each other, and their relation to team outcomes such as performance and 
adaptivity. Within the overarching framework of Evolutionary Leadership Theory (van Vugt 
& Ronay, 2014), the chapter argues that leadership is based on observable behavioral cues 
and interpersonal interaction, as dangerous environments forced pre-human groups needed to 
rapidly adapt their group coordination. By arguing for the necessity of distinguishing between 
objective observable behavior and perceptions of behavior, the chapter identified a 
methodological mismatch between the theoretical conceptualization of leadership as a 
behavior and the assessment via peer reports and ratings. After formulating propositions on 
the incremental validity of observable behavior networks in teams and it’s adaptivity (above 
and beyond networks of perceived behavior and leadership), the chapter drew on ethological 
research and formulated suggestions on how to assess observable behavior on the dyadic level 
by means of behavior sequences and behavior directions to compile social networks of 
behavior and analyze leadership as a multi-level phenomenon. 
10.2. Summary of the Empirical Findings 
 Chapter 8 analyzed individual perceptions of the distribution of leadership a team 
collaboration in student work groups. The analysis resulted in three key findings. First, the 
cognitive schemas that individuals hold about the distribution of leadership in teams, the 
Leadership Structure Schemas (LSS, DeRue & Ashford, 2010) affect the individual pattern of 
perceived leadership in teams. Individuals that believe that leadership in team works best 
when multiple (if not all) team members contribute to leadership, i.e. have more shared LSS, 
are more likely to perceive leadership in their team as less centralized. This effect was stable 
over time. Second, LSS also affect the individual pattern of perceived communication within 
the team. In the study, individuals with more shared LSS perceived less centralized 
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communication with their fellow team members, i.e. they reported communicating with all 
team members equally, in the task. This effect was, however moderated by the individual’s 
affective Motivation to Lead (MtL, Chan & Drasgow, 2001), to the extent that the effect of 
LSS on the communication centralization was only significant for individuals who reported a 
high affective MtL, which implies that they themselves enjoyed leading others. Third, 
depending on the individual affective Motivation to Lead, the effect of LSS on perceived 
leadership centralization was mediated by the perceived centralization of the individual 
communication network.  
 Chapter 9 focused on stability and change of leadership perceptions across different 
tasks. Existing student teams that had been collaborating on a research project worked on a 
construction task in the laboratory. The study resulted in four major findings. First, leadership 
perceptions are relatively stable across tasks. The leadership perception that one individual 
has about another team member is a strong predictor of how he or she will perceive this team 
member in the new task. There are, however, conditions which facilitate and update or 
reevaluation of leadership perceptions. The second major finding of the chapter was that 
individuals are more likely to reevaluate the other team members’ leadership when they 
perceive a shift in the allocation of competence between the previous task and the new task. In 
other words, if a team member thinks that the hierarchy of relevant competences has remained 
unchanged, he or she will likely show more stability in leadership perceptions across tasks. 
The third finding relates to the role of objective face-to-face contact on leadership perception 
change. In dyads with a high level of face-to-face contact in the new task, leadership 
perceptions were more likely to change. Finally, the results of the study indicated that change 
of leadership perceptions, facilitated by both moderators, was more likely to occur when the 
initial leadership were low.  
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10.3. Integration and Theoretical Implications   
The propositions and results of this dissertation contribute to the growing body of 
literature on informal leadership in teams, including emergent leadership and shared 
leadership research, and entail several implications for theory and research. Informal 
leadership in teams is a multilevel phenomenon that emerges, develops, and changes as a 
result of behavioral and perceptual processes interacting and influencing each other across 
time and levels of analysis. Although the impact of team-level patterns of informal leadership 
perceptions is widely recognized and supported by meta-analytic evidence (D’Innocenzo et 
al., 2014), these patterns are the result of complex behavioral and cognitive mechanisms that, 
to this point, have been underrepresented in empiric research (Sunaguchi, 2015). Furthermore, 
existing approaches often focus on a specific level of analysis, such as the team-level (Shared 
Leadership Theory, Pearce & Conger, 2003), the target-level (emergent leadership research, 
e.g. Eagly & Karau, 1991), or the perception of a leader by a follower (e.g. Lord, 1985). 
Whereas the main chapters include theoretical and research implications and contributions, 
the following section will attend to implications regarding three overarching topics in 
informal leadership research in teams that arise as a result of the reflection at least two of the 
dissertation chapters. 
10.3.1. Observable behavior versus perceived behavior  
 Reflecting on the evolutionary development of leadership as an adaptive feature of 
pre-human groups, chapter 7 analyzes the meaning of observable behavior for leadership and 
leadership adaptation. The survival of groups of human ancestors is likely to have had relied 
on the group members’ abilities to quickly identify informed individuals by social cues 
(Gerpott, Lehmann-Willenbrock, Silvis, et al., 2018), e.g. behavioral signals. Yet, research on 
informal leadership and its effects and outcomes relies heavily on ratings and questionnaires 
of behavior that reflect perceptions of behavior rather than the observable objective truth 
(Keller Hansbrough et al., 2015; Phillips, 1984). Especially in cases in which the assessment 
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is carried out at a time were the team’s performance is either foreseeable or already known 
perceptions of behavior and leadership can be affected by the rater’s satisfaction with the 
team’s performance (Phillips & Lord, 1981). 
Both chapter 8 and chapter 9 include behavioral variables, yet with distinct forms of 
assessment. Chapter 8 adds to the body of research on the role of individual cognitive 
schemas on perceived behavior. The results show small yet significant effects of cognitive 
schematic processing on both perceptions of behavior and perceptions of informal leadership. 
In line with information processing theories of leadership (Lord, 1985) the effect of cognitive 
schemas are only partly mediated by the perceived behavior. Chapter 9 included an objective 
behavior assessment method. Applying the sociometric badges (Olguín Olguín, 2007), 
allowed for the assessment of dyad-specific  face-to-face contact in terms of seconds spent 
within immediate proximity while facing each other. Existing evidence comparing face-to-
face contact assessed via sociometric badges to perceived contact in an applied field setting 
shows high correlations between the measures. However, especially in large work groups, the 
badges produce more rich and detailed data (Cook & Meyer, 2017). In chapter 9, there was no 
significant association between the previously existing leadership perceptions and the 
objectively assessed face-to-face contact. The effects of observable behavior on perceptions 
of leadership are therefore likely to be, at least partially mediated by perceived behavior. 
However, as the study included the confrontation with a non-routine task, the interpretation of 
the association regarding the strength of the effects of cognitive schema on observable 
behavior is preliminary and requires further research. 
In sum, this dissertation adds to informal leadership theory and research by 
emphasizing the relevance of differentiating between observable behavior that signifies or 
characterizes informal leadership in terms of exertion of influence and coordination of team 
activities, the individual and subjective perceptions of this behavior as the result of 
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information processing influenced by cognitive schemas, and the perceptions of leadership 
that are affected by both observable and perceived behavior (Figure 14). 
 
Figure 14. Depiction of the proposed associations between observable behavior and 
subjective perceptions regarding informal leadership in teams. Dotted lines represent possible 
associations or relationships that are not directly attended to in the dissertation. 
 
10.3.2. The nature and content of cognitive schemas  
In line with information processing theories of leadership (Lord, 1985; Lord & Maher, 
1993), the results of chapter 8 and 9 showed that informal leadership perceptions are, to a 
certain degree, the result of what team members already know and think about each other. 
According to theories on cognitive categorization, individuals compare others to prototypes of 
categories, e.g. leader vs. non-leader, and allocate the respective others to the categories based 
on the estimated similarity to the prototype (Lord et al., 1982). Once categorized, the 
interpersonal perception or judgement is likely to remain relatively inert (Lord & Maher, 
1993) as the categorization significantly affects future perceptions of leadership. The results 
of chapter 9 support these fundamental assumptions. Across two different tasks, the 
perceptions that one team member had about a specific other team member were relatively 
stable. In fact, previously existing leadership perceptions were by far the strongest predictors 
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of leadership perceptions in a new task, even when controlling for interpersonal behavior and 
target- and perceiver features such as age and sex. In existing teams with a history of 
collaboration, team members will inevitably have developed impression and judgements 
about the other team members. Analyzing the effect of interpersonal behavior between 
individuals without considering their joint history and may lead to biased results. 
Additionally, the actual manifestation of the perceptions, i.e. whether a team member 
perceives another as high or low in informal leadership, impacts the degree of perception 
stability across tasks. High perceptions of leadership where more stable across different types 
of tasks, i.e. targets who were ascribed a high degree of leadership by a respective rater where 
more likely to be rated as high in leadership in a subsequent task, irrespective of the amount 
of interpersonal contact. Assuming the level of informal leadership perceptions implies the 
assignment to leader vs. non-leader categories, the leader category seems to produce more 
consistent leadership perceptions. Hence, the question arises whether and how targets that are 
not categorized as leaders are indeed categorized by the raters or, to be more specific, whether 
perceivers categorize targets that do not fit the leadership prototype as followers.  
Although recent theoretical developments have introduced the concept of Implicit 
Followership Theories (IFT, Sy, 2010), which are “assumptions about the traits and behaviors 
that characterize followers” (Sy, 2010, p. 74), research on the effects and consequences of IFT 
has exclusively focused on formal leader-follower relations up to this point (Junker & Van 
Dick, 2014). According to information processing theories, a follower categorization, similar 
to a leader categorization, should result in a similar perceptual inertia or stability (cf. Lord & 
Maher, 1993). The results of chapter 9, however, show that lower perceptions of leadership 
are less stable across tasks. Not perceiving a team member as leading does not automatically 
imply denying this person the possibility or ability to lead in general. Therefore, leadership 
and followership categorizations in teams without formal hierarchies should be 
conceptualized as two different processes instead of the dichotomous results of one process. 
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So far, research on cognitive schemas and leadership strongly focused on the dyad-
specific perceptions of individuals by raters. However, newer approaches to cognitive 
schemas in leadership research propose that not only individuals, but also entire groups or 
networks can be the object of cognitive leadership schemas (DeRue & Ashford, 2010; Scott et 
al., 2018), which makes the information processing of an individual within a team multi-level 
process itself (Figure 15).  
 
Figure 15. Multilevel model of leadership-related cognitive schemas and leadership 
perceptions 
 
As proposed by information processing theories (e.g. Lord, 1985; Rush et al., 1977), a 
team-member or rater (R) develops a specific leadership perceptions about any other team-
member or target (Tx) according to the fit with his or her ILT or leadership prototype. This 
process occurs within each individual dyadic relation of the rater. Compiling all dyadic 
leadership perceptions, together with the rater’s view of his or her leadership in the team 
results in an individual rater-specific pattern of informal leadership. The characteristics of the 
individual dyadic-level leadership perceptions determine the pattern characteristics to a 
certain degree, e.g. the strength of the dyadic leadership perceptions directly influences the 
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magnitude (density) of the individual pattern of leadership perceptions. However, the results 
of chapter 8 support the theoretical assumption of an additional, more top-down cognitive 
process. Leadership Structure Schemas have a direct impact on the distribution 
(centralization) of the pattern, as a hierarchical LSS are more likely to result in a more 
centralized pattern of perceived informal leadership. Thus, while not necessarily affecting the 
manifestation or strength of all the rater’s leadership perceptions (in terms of high vs. low 
perceived leadership), LSS affect the perceived differentiation between the rater’s leadership 
perceptions.  
10.3.3. When and why leadership perceptions change  
 Whereas schema-driven information processing explains the stability of leadership 
perceptions, adaptation of leadership structures is vital for dealing with new tasks and 
challenges (Aime et al., 2014; Burke et al., 2003). Chapter 7 describes the importance of 
adaptation and change leadership structures in teams within the evolutionary meaning for 
group survival in early ancestors, for which quick and effective adaptation to changing 
environments, context, challenges and dangers in terms of coordination and following may 
have determined a group’s survival.  
 Whereas Shared Leadership Theory (Burke et al., 2003) identifies adaptation as a vital 
ability for teams and proposes that shared mental models play an important role in a team’s 
capacity to adapt its informal leadership structure to a new task, theories on the development 
of leadership perceptions (Lord, 1985; Lord & Maher, 1993) identify cognitive schematic 
processing as an individual-level feature that poses a serious restraint to the reevaluation of 
leadership perceptions. This dissertation supports several core assumptions regarding the 
effects of information processing of the stability and change of leadership perceptions. Under 
stable circumstances, i.e. within a long-term task in which the stages and challenges were 
known to and foreseeable for the team members, there was no linear effect of time on 
perceived patterns of leadership perceptions (chapter 8). This is in line with information 
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processing theories (Lord, 1985) which suggest that leadership perceptions do not change 
linearly even though the amount of available behavioral information increases over time. In a 
familiar ongoing task within a relatively stable context, team members are more likely to 
process information automatically as it reduces the necessary cognitive resources to a 
minimum (Lord & Maher, 1993).  
When confronted with a new and non-routine task, the availability of new 
interpersonal behavior in a new task activates an interpersonal reevaluation process (chapter 
9). Viewing this result in the framework of information processing theories (Lord, 1985; Lord 
& Maher, 1993) puts an emphasis on the changed context, i.e. the confrontation with a new 
task. When this process is disrupted due to novel stimuli of an unfamiliar task, the perceivers 
will be more likely to switch to controlled information processing (Lord & Maher, 1993). 
Even when the team members did not perceive the competence structure itself as changed, the 
new task may have led to an increased attention towards behavioral stimuli, including 
behavior that doesn’t fit the existing leadership categorization. As the teams had never 
collaborated on a task similar laboratory task, the availability of event-related schema is 
questionable, forcing the team members to attend to the behavioral stimuli and process the 
behavioral stimuli more carefully in order to identify the competence and expertise of the 
fellow team members and resulting in leadership reevaluations (cf. Lord & Maher, 1993) 
10.4. Practical Implications 
 The results of this dissertations contribute to several aspects regarding the 
management of teams, more specifically team composition, provision of communication 
resources, team diagnostics, and interventions in teams 
The development of leadership structures that are characterized by a high magnitude, 
high dispersion and can lead to higher team performance (D’Innocenzo et al., 2014). This 
association between leadership structure and performance is higher for tasks that are complex 
and in which the team members are interdependent (Zhu et al., 2018), for example cross-
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functional teams that combine several team members with different professional backgrounds, 
skills, and expertise (Aime et al., 2014). Yet, “team behavior and performance is a reflection 
of its members” (Morgeson et al., 2010, p. 12), therefore, when assembling teams to work 
together tasks that require a certain degree of mutual influence, personnel selection should 
attend to individual features that can foster or hinder the development of dense and 
decentralized leadership structures.  
Selecting team members is the first important managerial step towards team success, 
and while the respective team members’ expertise, knowledge, and skills are undoubtedly 
important for team success, individual features such as personality and interpersonal skills, as 
well as their team-level compositions, have gained attention (Judge & LePine, 2007). 
Managers and external team leaders need to carefully assess the relevant features of potential 
team members while also paying attention the team-level mix of “knowledge, skills, abilities, 
and prior experiences that enable task accomplishment as well as the values, interpersonal 
skills, and motivations that enable the team to work effectively together” (Morgeson et al., 
2010, p. 12). This dissertation’s results suggest including cognitive schemas into team 
compilation considerations, especially if the team task calls for mutual and flexible exertion 
of influence. Applying the individual Leadership Structure Schemas as additional criteria for 
team member selection could enable the development of more shared informal leadership 
structures from an early point on. Individuals with more shared LSS are less likely to perceive 
leadership as a zero-sum game (DeRue & Ashford, 2010), and are therefore more open in 
general to the idea of shared leadership which makes them more open to accept leadership 
from multiple sources. Moreover, the results suggest the relevance of attending to potential 
team members’ affective Motivation to Lead (Chan & Drasgow, 2001) in combination with 
LSS to increase the probability of more decentralized communication in teams. 
 Another important managerial task is to provide teams with the relevant resources to 
deal with the tasks (Morgeson et al., 2010) and structural support regarding the team’s 
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internal communication (Hoch & Kozlowski, 2014). The results of this dissertation imply that 
a decentral communication is essential for the development of decentralized leadership 
perceptions. Especially when teams are not entirely co-located during their collaboration, 
providing the members with means and ways to communicate with all other team members to 
an equal extent. Regular team meetings and the encouragement and facilitation of team 
member communication may also increase the team adaptivity when confronted with new 
tasks or challenges as it is an essential factor in team interaction trainings focusing on 
improving adaptation (Marks et al., 2000). The results of chapter 9 emphasize the role of face-
to-face interactions in adaptation processes. Especially under circumstances confront teams 
with new challenges that require the application of different competences and new strategies, 
face-to-face interaction allows team members to reevaluate the role of the other team 
members. Enabling teams to have face-to-face time at crucial points requiring coordination 
and the development of new strategies, for example by scheduling meetings can allow team 
members with new behavioral information that is critical for dealing with new tasks. 
 Furthermore, insights from this dissertation can be useful for the development of 
instruments for team diagnostics based on objective data measurement, for example via social 
sensing (e.g. Schmid Mast et al., 2015). As self-reports of interpersonal communication may 
be biased due to cognitive schemas and information processes, adding objective 
measurements may provide an important additional source for gaining information about what 
really happens within teams. Observing the reality of team interaction through physical and 
dyadic-specific measurement provides rich and detailed data for the diagnosis of team level 
interactions patterns. Managers and coaches can utilize the behavioral network data to analyze 
patterns or clusters in the interaction network and identify starting points for interventions. 
Depending on the actual interaction structure of the respective team, interventions can be 
tailored towards enhancing interaction within specific dyads, or the targeted support of team 
members occupying central positions in the communication network. A major advantage of 
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using social sensing data is that data is assessed continuously and is quickly available for 
further analyses and processing (Schmid Mast et al., 2015). Managers and coaches can utilize 
visualizations of objective interaction data provide the teams with a graphic illustration of 
their behavior, allowing the team member to reflect on possible discrepancies between their 
objective and perceived actions, discuss the possible consequences of their behavior, and 
develop new interaction strategies. Visualizing changes in interaction behavior can illustrate 
the successful application of new interaction strategies and therefore function as feedback to 
the team members, for example in simulation-based training or follow-up measurement after a 
team intervention. 
10.5. Limitations  
One limitation of this dissertation is the nature of the samples included in the 
dissertation’s quantitative studies. Both studies included existing student teams which were 
working on a standardized task. The team task, i.e. the planning and execution of a research 
project, was personally relevant for the team members as they received a grade affecting their 
overall score. Team members were required to collaborate over longer periods of time and 
engage in decision making with real consequences. Therefore, the sample has some clear 
advantages compared to ad-hoc laboratory teams that are assembled solely for the purposes of 
the study, work on a task without personal relevance or consequences, and dissolve 
immediately after the laboratory session, as one can safely assume that the study subjects 
were personally involved in the team task. There are, however, also some distinct limitations 
to the samples used in the empirical studies in this dissertation. First, the size of the teams was 
predetermined as either four or three persons per team by the course program. Although small 
groups benefit from shorter round-robin assessments, that can be very time-consuming in 
larger groups (number of items x team members), the team size also sets boundaries for the 
possible combinations of the network measures density and centralization (Butts, 2006) thus 
mathematically restricting the variance. Second, the groups in both samples were very 
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homogenous as there was little demographic diversity within teams. This may be caused by 
the fact that the data was gathered at a German University offering courses in German 
language only. Additionally, as most of the participants were in the same year of their 
university course, the differences in expertise are likely to have been marginal. Future field 
research should put a specific focus on more interdisciplinary teams including members with 
different professional backgrounds and expertise (cf. Klein et al., 2006).    
10.6. Future Research 
The combined insights from this dissertation demonstrate several avenues for future 
research. First, the chapters emphasize the differentiation between actual observable behavior 
and perceived behavior, that is the result of individual informational processing. Future 
research should conduct fine-grained analysis of whether and how different types of verbal 
and nonverbal behavior are processed and perceived, depending on the personality, attitudes, 
and cognitive schemas of the perceiver. Researchers should carefully analyze the effects of 
occurring behavior on team processes and team outcomes next to and beyond the effects of 
behavior perceptions (cf. Figure 14). Identifying behaviors that have direct effects on team 
coordination and team success provides important insights into the roots and development of 
leadership as a behavior. Additionally, longitudinal studies should attempt at analyzing 
whether certain observable behaviors are more likely to be encoded and perceived at certain 
points during the collaboration, have different effects on leadership perceptions or team 
success depending over time (cf. Gerpott, Lehmann-Willenbrock, Voelpel, et al., 2018).  
Second, whereas this dissertation showed that cognitive schemas have an impact the 
perception of interpersonal behavior, leadership research would also benefit from insights into 
the relation between cognitive schemas and observable behavior (cf. Figure 14). Whereas 
information processing theory emphasizes the role of cognitive schema for perceptions of 
behavior (Lord & Maher, 1993), cognitive schema should also have an effect on the 
respective individuals own behavior in the group and towards other team-members (DeRue & 
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Ashford, 2010). As members of the team themselves, perceivers are not only passive receivers 
of behavioral information, but acting forces that can influence the other’s team members 
behavior. Individual interpersonal behavior can therefore be a direct result of the underlying 
schema itself. Additionally, biases in the perception of behavior caused by cognitive schema 
may induce specific behavioral reactions by the perceiver which, in turn, can cause the target 
individual to react by behaving in a way consistent with the schema or stereotype that caused 
the initial biased perception (Snyder, Tanke, & Berscheid, 1977).  Therefore, future research 
should include analyses on whether the association between cognitive schemas and behavioral 
perceptions is (at least) partially mediated by actual observable behavior, and on reciprocal 
effects between observable behavior and perceived behavior over time. 
Third, this dissertation emphasizes the role of the perceiving individual in the 
development of informal leadership perceptions. The theoretical framework regarding 
information processing as well as the empirical results of chapter 8 show that both perceptions 
of behavior and perceptions of leadership can differ between perceivers (Lord & Maher, 
1993). Future research should put an additional focus on how the perceiver views himself or 
herself as actor within the team. Although the individual perceived leadership networks 
include self-ratings of leadership, it is unclear whether perceiving one’s own leadership 
behavior occurs through similar processes and according to the same standards as perceiving 
other’s behavior and leadership. Future research should take a closer look on the role of self-
perceptions of leadership and their possible effects on the other-ratings as well as patterns of 
informal leadership. 
10.7. Conclusion 
 Up to this point, an extensive body of research has attended to the importance of 
informal leadership in teams and demonstrated the associations of informal leadership 
perceptions on team outcomes such as performance. This dissertation contributes to growing 
literature by reflecting on and analyzing the complex and cross-level interactions of cognitive 
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schemas, behavior, and perceptions that result in the development and change of leadership 
judgements. Overall, the dissertation combines and integrates insights and theoretical 
approaches to leadership rooted in organizational psychology, social psychology, 
evolutionary psychology, and ethology and establishes a theoretical and methodological 
framework for research on informal leadership with specific focus on the role of behavior. 
Whereas evolutionary leadership theory (King et al., 2009) proposes observable behavior as 
the root of leadership in human ancestors securing determining survival, information 
processing theories emphasize cognitive schemas as predictors of behavior as it is perceived. 
In line with the research objectives, the dissertation proposes a differentiation between 
observable behavior and perceptions of behavior in both the formulation of theories on the 
informal leadership as well as in the operationalization of theoretical constructs in the study 
design and measurement.  
Two empirical quantitative studies investigated the effects of cognitive processes and 
behavior, both observable and perceived, on leadership perceptions. The first of these studies 
showed that cognitive schemas affect the perception of patterns of leadership, and effect that 
is partially mediated by the pattern of perceived behavior. The second empirical study took a 
closer look at the role of observable objectively occurring behavior within dyads and its 
effects on leadership perceptions. It showed that the adaptation or change of leadership 
perceptions depends to a certain degree on the amount of face-to-face contact between the 
perceiver and the target. Moreover, it demonstrated an effect of the cognitive process, namely 
the perception of a shift in the team’s competence structure, as a facilitator of leadership 
perception change. Therefore, in line with the research objectives, this dissertation provided 
insights into schemas regarding the distribution of leadership in teams as antecedents of 
leadership perceptions and perceived communication. The study adds to the research on the 
development of informal leadership patterns, e.g. shared leadership, by demonstrating that 
cognitive schemas affect not only dyadic social judgements of leadership, but also the ego-
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level structure of multiple leadership perceptions. Additionally, the study analyzed the 
processes and conditions under with leadership perceptions change, namely objective face-to-
face contact and the perception of a change in the competence structure, therefore adding to 
research on objective behavior and leadership in teams. Therefore, the dissertation adds to 
research on changes of leadership perceptions and to analyzes the role of behavioral 
information as possible driver of leadership perception change, especially in situations that 
confront teams with a new task or challenge. 
In conclusion, the theoretical and methodological propositions and the empirical 
evidence of this dissertation provide important insights on the development of informal 
leadership perceptions is a multi-level process which is rooted in dyadic relations and 
interpersonal behavior and, through cognitive processing, manifests in individual-specific 
patterns. These insights constitute a foundation for future research aimed at illuminating the 
complex interplays of behavior and perception that constitute leadership as phenomenon that 
has continuously been, and probably always will be, in the focus of both research and 
practice. 
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